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| Coniwederrtn 


AN 
ADVERTISEMENT 


TO T HE 


Prefixed to the Firſt Editton, 
- Pur forth A. D. x66 r: 


HE Publiſher deſires that the Reader 
" ſhould be inform'd , that neither were 
the following Treatiſes written near 
about the ſame Time (ſome of them be- 
ing divers years elder than ſome others 
I or get are they now publiſhed 18 the | 
IS ſame Order that they were written 77. 
| For the firſt of theſe Diſcourſes (tho#gh - 
pruned about four years ſince) was not only written after 
the ſecond, third, and fourth; but after divers other Ef6ays 
which the Author has yet lying by hin among his Papers 5 
#t being intended for a kind of Introdu#ion to all thoſe” 
Treatiſes which under ſeveral names,but chiefly that of Phy- 
fiological Eſlays, the Author had then compor d. But having 
during the late Confuſtons ſo diſpoſed of his Papers to ſecure | 
AZ 


Li h 623 


Y An Advertiſement &c. 
them, that he conld not himſelf ſeaſonably recover them s 
and being engaged by Promiſe to ſome friends, to let about 


half a dozen of his ſmall TraF#s come abroad into the world 


by ſuch atime, he was faintoſend the following Treatiſes to 
the Preſs as they came, ſome at one time, ſome at another, 
to his hands, And this his occaſions did now and then re- 
duce him to doin ſuch haſte, that he could not attend the cor- 
reding either the Printers Lapſes or his own, and. particu- 
larly was obliged, partly by haſte, ard partly by a Diſtemper 
in his Eyes, to ſend away the Hiſtory of Firmneſs without ſo 
anuch as reading it over, All which 'tis hoped the Equita- 
ble Reader will conſider in his favour, and. bear with what 
may be imputable to ſuch Circumſtances. 

Tſhould add nothing further, were it not that to ſave the 
Reader the trouble of gueſſung who is meant by that Pyro- 
philus zo whom moſt of the following Treatiſes are ad- 
dreſied, I think it requiſite to inform him, that the perſon 
weil 'd under that name, is that hopeful Toung Gentleman 
Mr. Richard Jones, only Sox to the Lord Viſcount Rane- 
lagh and an Excellent Lady, Siſter to the Author. 
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ADVERTISEMENT 


About the Second Edition. 


Or the eaſe of thoſe that had already peruſed the 
firſt Edition of the Phyſiological Eflays,and other 

Trats that accompany'd them, the Author #00k 

the pains to include the principal things added in 

the preſent Edition in Paratheſes, #hat the chief 
Additions may be found out without the pains of reading over 
again the whole Book, Bnt finding theſe Paratheſes to bave been, 
by an overſight of the Preſs, omitted, ſome amends was thought 
fit to be endeavoured to be made for that, by intimating that 
the Experiments that enlarge this New Edition, ave, for the - 
10ſt part, to be found inthe following Pages of it 


Page 196. 202. 222. 226.227. 241. 243- 246. from 
Pag. 252 to 255. p.257:p. 238, 239. P- 263. from p..28% ; 
to 291. Þ. 32 and 33. P. 169, 170. 
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PROEMIAL ESSAY: 


With ſome confiderations touching 
EXPERIMENTAL ESSATS 
in General, 
Is interwoven fuch an Introduftion to all thoſe writ- 


Know not, Pyrophzlas, whether what you will meet 
with in the enſuing Diſcourſes will prove worthy 
of your taking notice of it: Yet I dare tell you, 
that if. all my Endeavours to ſerve you were not 
Duties,I ſhould think I might deſerve your Thanks 
for venturing to write them for your ſake. For I am ſuf- 
ficiently ſenſible both how unlearned 1 am, and in how 
learned an Age I preſume to write : Nor has the great 
number of thoſe eſcap'd my Obſervation, who finding it a 
much eaſier task to cenſure Experimental Compolures 
than to write ſuch, endeavour to acquire the Title of Ju- 
dicious, by condemning all things that themſelves have 
not written, or thought on. And indeed, Pyrophilzs, | had 
beſides theſe, ſo many other diſcouraging Confiderations 
in my Eye, whilſt [ was ſetting down the following Eſlays, 
that I ſhould ſcarce have proſecuted a Deſign ſo full of 
trouble, and ſo unlikely by its ſucceſs to make amends for 

| B it, 


(2) 
it,if I had thought it free for the ſecuring ofmy ownQuiet 
and Credit, to ſuppreſs Obſervations which might prove 
ſerviceable to you, who having ſufficiently convers'd with 
Books, are now deſirous to begin to converſe with Things 
themſelves. ButTI muſt confeſs, I look upon Experimen- 
tal truths as Matters of ſo great concernment to Mankind, 
that in ſpight of the juſt ſenſe I have of my own Diſfabili- 
ties, I am deterr'd from complying with thoſe Inclinati- 


. ons and Motives that endear filence to me, by confider- 


Ing the Fate of him, who though he had leſs entruſted to 
him than any of his Companions, was yet ſeverely puniſhe 
for burying his ſingle Talent. And though, Pyrophzlus, 
I could not without ſuch reluCtancy reſolve to write, yet 
I found it much more uneafie to reſolve to write ſo ſoon : 
For I could not but copſfider , that being yet but very 
young, not only in Years, but, what 15 much worſe, in Ex- 
perience, Ihaveyet much more need to learn, than abili- 
ty to teach} *#nd I confider'd too, that after a man is 
grown ſomewhat acquainted with things themſelves, and 


. hastaken ſome general notice of the Cognations, Diffe- 


rences, and Tendencies of their Properties, he may every 
day ſo much improve his Knowledge, that I am apt to 
think, that if God ſhould be pleas'd to protract my Life 
a few years longer, I ſhall at the end of them be able to 
look upon what have hitherto written with Pity, if not 
with Bluſhes. And I have often obſerv'd, that it is wont 
to happen in the produfions of the Mind, as in thoſe of 
the Body. For as thoſe that apply themſelves to Procre- 
ation too young, and before they have attain'd to their 
full vigour and ſtrength, do generally both hinder their 
own growth, and become the Parents but of weak. and 
ſhort-liv'd Children; ſo they that too early, and before 
their Judgment and Experience be fully ripe, addict 
themſelves to write Books, do commonly both hinder 


their own Proficiency in Knowledge,and write but imma- 
ture 
2 
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ture, and therefore ſeldom laſting Treatiſes. Nor ſhould 
I, Pyrophilws, have ever prevail'd with my ſelf to preſent 
you ſo early theſe Diſcourſes, ſince by keeping them lon- 
gerby me, I might eaſily by ſecond Thoughts, and freſh 
Experiences beenabled td correct and enrich them, did 
not the frequent and dangerous diſtempers to which my 
very ſickly Conſtitution has of late render'd me obnoxi- 
ous, make me juſtly doubt, whether or no, if I ſhould 
long forbearto write, Death would not ſooner comethan 
the expected Maturity of Age and Judgment. And though 
I had no fuch Conſideration to move me to make haſt to 
tender to you the enſuing Diſcourſes, yet this would ſuf- 
fice toengage me to preſent them you with all their pre- 
ſent defefs ; that if I ſhould keep them till I can make 
them leſs unworthy of you, I muſt keep them till you are 
grown paſt theneed of them. 

And now that I have told you, Pyrophilns, both why I 
have written the enſuing Diſcourſes, and why I keep them 
not by me long enough to preſent them you with fewer 
ImperfeCtions , I ſuppoſe you will expeC that I ſhould 
next tell you why I have caſt them into Eſſays, rather than 
into any other form. To ſatisfie you about this particu- . 
lar, Pzrophilas, I muſt freely acknowledge to you, that it 
has long ſeem'd to me none of the leaſt impediments of the 
real advancement of true Natural Philoſophy, that men 
have been fo forward to write Syſtems of it, and have 
thought themſelves oblig'd either to be altogether ſilent, 
or not to write leſs than an entire body of Phyfiology : 
for from hence ſeem to have enſu'd not a few Inccnve- 
NIences. + Te | 

And firſt, when men by having diligently ſtudy'd either 
Chymiſtry, Anatomy, Botanicks,or ſome other particular 
part of Phyfiology, or perhaps by. having only read Au- 
thors on thoſe Subjects, have thought themſelves thereby 
qualify'd to publiſh compleat Syſtems of Natural Philo- 

B 2 ſophy, 


(4) . 
ſophy, they have found themſelves by the nature of their 
undertaking, and the Laws 'of Method, engag'd to write 
' of ſeveral other things than thoſe wherein they had made 
themſelves Proficients, and thereby have been reduc'd, 
either idly to-'repeat what has been already, though per- 
haps but impertinently enough, written by others on the 
ſame Subje&s, or elſe to ſay any thing on them rather 
than nothing, leſt they ſhould appear not to have ſaid 
ſomething to every part of the Theme which they had 
taken upon themſelves to write of. | 

In the next place, the ſpecious and promifing Titles and 
comprehenſive Method of theſe Syſtems have been often 
tound to perſwade unwary Readers, that all the parts of 
Natural Philoſophy have been already ſufficiently expli- 
cated, and that conſequently it were needleſs for them to 
put theinſelves to trouble and charges in making further 
Enquiries into Nature, fince others having already fuffici- 
ently made. it their buſineſs to inveſtigate and explicate 
Phyſiological Truths, our buſineſs. needs now be no more 
than to learn what they have taught, and thankfully to 
acquieſce 1 it, 

Nor has the Syſtematical way of writing been prejudi- 
ctal only to the proficiency of ſome Readers, but allo to 
the reputation of ſome Writers of Syſtematical Books. 
For it not unfrequently happens, that when a Writer, to 
vent ſome few peculiar Notions or Diſcoveries of his own, 
preſumes «to write a whole body of Philoſophy, what 1s 
truly his own, though excellent n its kind, iseither loſt in 
the Crowd of the things he has borrow'd from others,and 
{o comes to be over-look'd, or at leaſt not ſufficiently.ta- 
ken notice of, by the Reader; or:elfe the unwelcome, 
and yet in ſuch Compolures ſcarce evitable, Repetition of 
many things that others had I know not how often written 
before, occaſions the laying aſide of the whole Book, as 
a Rhapſody of trite and vulgar Notions, ſcarce worth the 

peruſing : 


(5) 


peruſing - and by this means the Author often loſes the 
Reputation of his peculiar Notions, as well as the Reader 
the benefit of them ; and that which would have made.an 
excellent and ſubſtantial Eſſay, paſſes but for a dull and 
empty Book. | 
But the worſt Inconvenience of all is yet to be men- 
tion'd, and that is, That whilſt this Vanity of thinking 
men oblig'd to write either Syſtems or Nothing, is in re- 
queſt, many excellent Notions or Experiments are by fo- 
ber and modeſt men ſuppreſs'd, becaule ſuch Perſons being 
forbidden by their Judgment and Integrity to teach more 
than they underſtand, or aſſert more than they can prove, 
are likewiſe forbidden by Cuſtome to publiſh their 
Thoughts and Obſervations, unleſs they were numerous 
enough to ſwell into a Syſtem. And indeed it may be 
doubted whether the Syſtematical Writers have not kept 
the world from much more uſeful Compoſures than they 
have preſented it with, For there are very few men, if 
any at all, in the world, that are enrich'd with a compe- 
tent ſtock of Experiments and Obſervations to make out 
clearly and (olidly, ſay not allthe Phzoomena of Nature, 
but all thoſe that belong to Chymiſtry, Anatomy, or any 
ſuch conſiderable ſubordinate Doctrine of Phyſiology. 
And thoſe very men that are diligent and judicious 
enough to ſtudy proſperouſly any of thoſe parts of Phy- 
ſiology, areoblig d toſpend ſo much time in the accurate 
Proſecution of that, and are wont to be thereby made ſo 
wary, and ſo thorowly acquainted with the ditticulty of 
Phyfiological Inveſtigations, that they will leaſt of all men 
be forward to write Syſtems. | 
And what I ſay, Pyrophilas, of the inconveniences that 
bave bitherto been obſerv'd to flow from mens forwardaeſs 
to write entire bodies of Philoſophy; may be in its:degree 
appli'd to the practice of thoſe that pretend ro give us 
compleat accounts of Chymiſtry, or almoſt (Lay almoſt) 
any 


(6) 
any other confiderable and comprehenfive part of Natural 
Philoſophy : Though I deny not, that in fuch attempts 
which are much leſs difficult than the former , ſome Men 
have done Mankind confiderable ſervice, though they 
have not fully perform'd what theTitles of their Writings 
ſeem to promiſe, Nor am I ſorigidas to be unwilling 
that from time to time ſome very knowing Writer ſhould 
publiſh a Syſtem of Phyſiology, or any part of it, accord- 
ing to the beſt Authors and Obſervations of that time: 
For ſuch a Work may be uſeful, partly, for the inſtrufting 
of Youth in Schools and Academies; and partly, that men 
may have from time to time an Inventory of what hath 
been already diſcover'd, whereby the needleſs labour of 
ſeeking after known things may be prevented, and the 
progreſs of Mankind as to Knowledge might the better 
appear. But then it is to be wiſh'd that ſuch Writings 
were not publiſh'd but by very intelligent Perſons, nor till 
ſome confiderable improvement have been made in Know- 
ledge ſince the laſt work of that Nature. Nor would [be 
thought to diſallow ſuch Writings of very Learned Men, 
as though they may bear very general Titles, yet are not 
publiſh'd by their Authors as compleat Bodies or Syſtems 
of Phyſiology, but rather as general Principles (almoſt 
like the Hypotheſes of Aſtronomers) to aſfiſt men to ex- 
plicate the already-known Phznomena of Nature. For of 
ſuch kind of Writings, if their Authors be ( as for the moſt 
part they are) ſubtle and inquiſitive men, there may be 
very gooduſe, not ſo much by their gratifying the Intelle& 
with the plauſible account of ſome of NaturesMyſteries ; 

as becauſe on the one fide their Writers, to make good 

their new Opinions, muſt either bring New Experiments 

and Obſervations, or elſe muſt conſider thoſe that are 

know nalready after a new Manner, and thereby make us 

take notice of ſomething in them unheeded before ; and 

on theother fide, the curiofity of Readers, whether they 

like 


(7) 
like or diſapprove the Hypotheiis propos'd, is wont to be 
thereby excited to make trial of ſeveral things, which 
ſeeming to be Conſequences of this new Doftrine, may by 
their proving agreeable or repugnant to Experiment e1- 
ther eſtabliſh or overthrow it. | 
And that you may know, Pyrophilas, what kind of Wri- 
tiogs I mean, Iſhall name to you the Learned Gaſſendus 
his little Syntagma of Epicarws's Philolophy , and that 
moſt ingenious Gentleman ors” Des-Cartes his Principles 
of Philoſophy. For though I purpoſely refrain'd, though 
not altogether from tranfiently conſulting about a few 
Particulars, yet from ſeriouſly and orderly reading over 
thoſe excellent (though diſagreeing_) Books, or ſo much as 
Sir Francis Bacon's Novum Organum, that I might not be 
prepoſleſs'd with any Theory or Principles till I had ſpent 
ſome time in trying what Things themſelves would incline 
metothink ;z yet beginning now toallow my ſelf to read 
thoſe excellent Books, I find by the little I have read in 
themalready, that if I had read them before I began to 
write, I might have enrich'd the enſuing Eflays with di- 
vers truths which they now want, and have explicated di- 
vers things much better then I fear I have done. But of 
ſach Writers the pumber is yet (and will fear always be) 
ſo ſmall, that Iſhall not need to make many Exceptions 
when l treat of the uſefulneſs of writing Books of Eſtays, 
in compariſon of that of writing Syſtematically : Or at 
leaſt, Pyrophilas, whilſt I preſume not to judge of other 
mens abilities, I hope it may be lawful for me to confcſs 
freely to you concerning my ſelf, that I am very ſenfible 
of my being far from having ſuch a ſtock of Experiments 
and Obſervations, as I judge requiſite to write Syſtemati- 
cally ; and Iam apt to impute many of the Deficienciesto 
be met with in the Theories and Reaſonings of ſuch great 
Wits as Ariſtotle, Campanel/a, and fome other celebrated 


Philoſophers, chicfly to this very thing, that they have too 
| haſtily, 


haſtily, and either upon a few Obſervations, or at leaſt 
without a competent number of Experiments, preſum'd to 
eſtabliſh Principles, and deliver Axioms. For it very rare- 
ly otherwiſe happens, than that Theories that are ground- 
ed but upon few and obvious Experiments are ſubject to 
be contradifted by ſome ſuch Inſtances as more free and 
diligent Enquiries into what of Nature 1s more abſtruſe, 
oreven into the leſs obvious Qualities of things , are wont 
to bring to light. Iremember, that being once at Leydey, 
I was brought to the Top of a Tower, where ina darken'd 
room (ſuch as is now uſed in many places to bring in the 
Species of external ObjeAs) a Convex glaſs, apply'd tothe 
only hole by which light was permitted to enter, did pro- 
ject upon a large white ſheet of Paper, held at a juſt di- 
ſtance from it, a lively repreſentation of divers of the chief 


Buildings in the Town, all which upon the admiſſion of 


more light into the room, by opening the Window, did 
immediately diſappear. And methinks, Pyrophzlas, that 
in divers of the Philoſophical Theories that have been 
formerly applauded, ſomething not unlike this may be 
eaſily obſerv'd: for though, whilſt they are look'd on 
with ſuch.a weak and determinate degree of light, they 
may appear very artificial and well-proportion'd Fa- 
bricks, yet they appear ſo but in that twilight, as it were, 
which is requiſite to their conſpicuouſneſs. For if but a 
full light of new Experiments and Obſervations be freely 
let in upon them, the Beauty of thoſe (delightful, but 

Phantaſtica)) ſtructures does immediately vamſh. | 
And truly, Pyrophilas, if men could be perſwaded to 
mind more the Advancement of Natural Philoſophy than 
that of their own Reputations, 'twere.not methinks very 
uneaſie to make them ſenſible, that one of the confidera- 
bleſt ſervices that they could do Mankind, were to ſet 
themſelves diligently and induſtriouſly tro make Experi- 
ments and collect Obſervations , without being over-for- 
ward 
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ward to eſtabliſh Principles and Axioms, believing it un- 
eafie to ere& ſuch Theories as are capable to explicate all 
the Phznomena of Nature, before they have been able to 
takenotice of the tenth part of thoſe Phzxnomena that are 
to be explicated. Not that [I at all diſallow the uſe of 
Reaſoning upon Experiments, or the endeavouring to diſ- 
cern as early as we can the Confederations, and Diffe- 
rences, and Tendencies of things : For ſuch an abſolute 
ſuſpenſion of the exerciſe of Reaſoning were exceedi 
troubleſome; if not impoſſible. And as in that Rule of 
Arithmetick whigh is commonly called Regula falſi, by 
proceeding upon a conjefturally-ſuppoſed Number, as if 
it were that which we enquire after, we are wont to come 
to the knowledge of the true number ſought for - fo 
in Phyſiology it 1s ſomtimes conducive to the diſcovery of 
truth, to permit the Underſtanding to make an Hypothe- 
ſis in order to the Explication of this or that difficulty, that 
by examining how far the Phxnomena are, or are not, ca- 
pable of being ſalv'd by that Hypotheſis, the Underſtand- 
ing may even by its own Errors be inſtructed. For it has 
been truly obſerv'd by a great Philoſopher, That Truth 
does more eaſily emerge out of Error than Confuſion. 
That then that I wiſh for, as to Syſtems, is this, That 
men 11 the firſt place would forbear to eſtabliſh any Theo- 
ry,till they have conſulted with (though not afully com- 
petent number of Experiments, ſuch as may afford them 
all the Phznomene to be explicated by that Theory, yet) 
a conſiderable number of Experiments in proportion to 
the comprehenſiveneſs of the Theory to be erefted on 
them. And in the next place, I wouid have ſuch kind of 
ſuperſtructures look'd upon only as temporary ones , 
which though they may be preferr'd before any others, as 
being the leaſt imperfeQ, or, if you pleaſe, the beſt in their 
kind that we yet have, yet are they not to entirely be 
acquieſced in, as abſolutely perfect, or uncapable of im- 
proving Alterations. C It 
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” It were very poſlible, Pyrophilus, to let you ſee that all 


that has been ſaid to recommend to you that form of Wri- 
ting which (in imitation of the French) we call Effayes, 
is but a part. of, what may be-pertinently ſaid to the fame 
purpoſe. -But becauſe: this Introductory Diſcourſe it. ſelf 
1s to. be but-an Eſſay, not a Book, I dare not long iofiſt 
upon, the Advantages. of this fort of Diſcourſes. Only 
becauſe I think that if I could engage you, Pprophilus, and 
ſuch .other ingenious Perſons, to caſt their Phyſiological 
Obſervations and Reflexions into Experimental Effayes, I 
ſhould: thereby.ido real-Learning no trjfling. ſervice, by 
brioging ſo uſeful a way of writing into the requeſt it de- 


ſerves; Upon thisconſideration, I ſay, F maſt beg leave to. 


repreſent:to you this. great Conveniency-of Eflayes, That 
as in-them the Reader needs not berclogy'd with tedious 
Repetitions of whatothers have faid/already, ſo the Wri- 


ter, having for the moſt part the Liberty to leave off when- 


he pleaſes, is not oblig'd to take upon him to teach others 
what himſelf doesnot underſtand, nor to write of any 
thing but of what he think#he can write well. Andit ſuch 
Eſlayes, be but-as they ſhould be competently ſtack'd 
with Experiments, 'tis the Readers own fault if he be not 
a Learner by them: for indeed when a Writer acquaints 
me only with his own Thoughts or Conjectures, without 
enriching his diſcourſes with any real Experiment or Ob- 
ſervatian, if he be miſtakennn-his-Ratiocination, I am in 


ſome dang r of erring with him, and at leaſt am like toloſe 
my time, without receiving any valuable Compenſation. 


for that greatloſs : butif a Writer endeavours, by delti- 
vering new and rea] Obſervations or Experiments, to cre- 
dit his Opinions, the Caſe is much otherwiſe ;; for let his 
Opinions benever ſo falſe, his Experiments being true, [ 
am not oblig'd tobelieve the former, and am leftat liberty 
to benefit my ſelf by the later.z and though we have er- 
roneouſly ſuperſtruted upon: bis Experiments, ___ the 
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(11) 
foundation being ſolid, amore wary builder may bevery 
much further'd by: it in the ereQtion of more judicious and 
conſiſtent Pabricks': ſuch a Writer, if T be not wanting to 
my ſelf,-will certainly teach me uſeful-Truths, and if it be 
not:my fault, he can lead me thto naerrors;and oftentimes 
the'very Experiments that he delivers, befides:that they 
may be applicable: to many other purpoſes unthought of 
by him; may be either ſufficient or at leaſt -helpful to the 
very diſcovery of the erroneouſneſs of the Opinions they 
are alledg'd to countenance: ';and I make account that a 
manthar gives me, together with his. conjectures ( though 
erroneous) in matters.of Phyſiology, ſome noble Experi- 
ment or Obſervation by which he pretends to verifie 
them, does meno greater injury than Galzleo upon his firſt 
Invention of the Teleſcope would have done an Aſtrono- 
mer; if he had told him.”that he had diſcover'd-in Heaven 
thoſe ithaginary new Stars which a late Mathematician 
has fancy'd'himſelf to have deſcry'd there, and at the ſame 
time had madehim a Preſent of an excellent Teleſcope, 
with. expectation that thereby the Receiver ſhould be 
made of the Giver's Opinion ; for by the help of his In- 
ſtrument the Aſtronomer might not-only make divers uſe- 
fulObſervations in the. Sky,and perhaps detect newLights 
there, but diſcern alſo his miſtake that gfve it him. 

Afer what has been ſaid, Pyrophzlas, of the Uſefulneſs 
of experimental Eſſays, we muſt proceed to ſay ſomething 
concerning the Manner of writing them : but becauſe you 
widhaiſo expect to. receive: ſome account of the enſuing 
Diſcourſes, I ſhall not treat of thoſe two Subj«&s apart, 
bur, in diſcourſiog of the following Eflays, ſhall take occa- 
fion to acquaint you with part of my thoughts concerning: 
ſuch kind of Compoſuresin general, the other Confidera-. 
tions belonging to the ſame Subjed being already upon 
ſeveral Occaſions diſpers'd among, and to be met within, 


the enſuing Diſcourſes themſelves. 
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And firſt, as for the ſtyle of our experimental Eſſays, I 
ſuppoſe you will readily find that I have endeavour'd to 
write rather in a Philoſophical than a Rhetorical ſtrain, as 
defiring that my expreſſions ſhould be rather clear and 
ſignificant, than curiouſly adorn'd : For, to a ſubje& of 
the ſerious and important Nature of Phyfiology, that ſay- 
ing may unqueſtionably be appli'd, 0r»ari res ipſa negat, 
contcnta doceri. And certainly in theſe Diſcourſes, where 
our deſign is only to inform Readers, not to.delight or 
perſwadethem, Perſpicuity oughtto be eſteem'd at leaſt 
one of the beſt Qualifications of a ſtyle, and to affect need- 
leſs Rhetorical Ornaments in ſetting down an Experi- 
ment, or explicating ſomething abſtruſe in Nature, were 
little leſs improper than it were (for him that deſigns not 
to look direQly npon the Sun it ſelf) to paint the Eye- 
glaſſes of a Teleſcope, whoſe clearneſs. is their Commen- 
dation,- and in which even the moſt delightful Colours 
cannot ſo much pleaſe the eye as they would hinder. the 
fight, And that it may not be ſuſpeGed, that thoſe that 
would not have it requiſite to imploy a florid ſtyle in 
treating of Philoſophical Subjets, do but in their own 
excuſe deny the neceſſity of ſuch Rhetorical Embelliſh- 
ments as they _ able to afford their Compoſures, 
give me leave to Tubjoyn, that it was not an unpoliſh'd, 
Naturaliſt, but that Prince of Orators, Cicero himſelf,who 
made this ſtudious Declaration, One (ſays he) quod de 
re bona dilucide dicitur, preclare mihi dici videtur : iſtinſ- 
modi autem res vebe ornate dicere, puerile eſt ; plane autem: 
&- perſpicue expedire poſſe, dotFi & intelligentis Viri. But 
I muſt not ſuffer my ſelf to ſlip unawares into the Com- 
mon place of the uofitneſs of too ſpruce a ſtyle for ſerious 
and weighty matters; and yetI approvenot that dull and 
infipid way of writing which'is practis'd by many Chy- 
milts, even when they digreſs from Phyſiological SubjeGs : 


for though a Philoſopher need not be ſollicitous _ = 
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ſtyle ſhould'delight its Reader with his Floridneſle, yet 
F think he maygrery well be allow'd to take a Care that 
it diſguſt not his Reader by its Flatneſfs, eſpecially when 
he does not ſo much deliver Experiments or explicate 
them, as make Refletions or Diſcourſes on them; for on 
ſuch Occaſions he may be allow'd the liberty ofrecreating 
his Reader and himſelf, and manifeſting that he declin'd 
the Ornaments of Language, not ou: of Neceſſity, but 
Diſcretion, which forbids them to be us'd where they 
way darken as well as adorn the Subject they are appli'd 
to. Thus (to reſume our former Compariſon) though it 
were fooliſh to colour or enamel upon the glaſſes of Tele- 
ſcopes, yet to gild or otherwiſe embelliſh the Tubes of 
them,may render them more acceptable to thelUſers, with - 
out at all leſſening theClearneſs of theObject to be look'd 
at through them. 

And as for Exotick Words and Terms borowed from 


_ other Languages, though 1 expect that Perions not con- 


verſant in the Philoſophical Compoſures written (eſpeci- 
ally of late) in our Language will be apt to ſuſpect me for 
the willing Author of divers new Words and Expreſſions, 
yet as for you, Pyrophilus, who peruſe other then Moral, 
Theological,and Hiſtorical Books inEngliſh,and find how 
much uſe is made in them of Exotick Terms, I hope you 
will find that I have not at all affected them, but have ra- 
ther ſtudiouſly declin'd the uſe of thoſe which Cuſtom has 
not render'd familiar, unleſle it be to avoid the frequent 
and unwelcome Repetition of the ſame word, ( fo trou- 
bleſome to the Ear, and ſo much forbidden by Orators ) 
or for ſome peculiar fignificancy- of ſome ſuch Word, 
whoſe Energy cannot be well expreſs'd in our Language, 
at leaſt withouta tedious Circumlocutioo. And 1n ſuch 
caſes, Pyrophilus, I ſuppoſe a Writer may be allow'd to 
uſe Exotick Terms, eſpecially when Cuſtom haz not only 
Denizon'd them, but brought them into requeſt. For 


as inthe Faſhions of Clothes, though perhaps Fools —_ 
them 
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them, yet Wiſe men, when they are once gener6lly re- 
ceiv'd, ſcruple not to follow them, begguſe then obſti- 
nately to decline them would be as ridiculoufly fingular 
as at firſt it would have been to begin. them : ſo in Exo- 
tick Words, when Cuſtom has once made them familiar 
and eſteem'd, ſcrupuloul1y to decline the uſe of theny may 
beas well a fault, as needlcſly to imploy them: For it is 
not the Uſe but the AﬀeCtation of them that is unworth 

a Philoſopher. And from the latter of 'thoſe I hope I 
have kept my ſelf far enough: For I ſhould think my 
ſelf guilty of a very Childiſh vanity, if the uſe T made of 
Languages were ſo to write as to be the leſs underſtood. 
But befides the unintentional deficiencies of my ſtyle, 1 
have knowingly and purpoſely tranſgreſs'd the Laws of 
Oratory in one particular, namely, in making ſometimes 
my Periods or Parentheſes. over-long- for when I could 
not within the Compaſs of a regular Period comprifewhat 


I thought requifite to be delivered at once, I choſe rather 


to-neglect the Precepts of Rhetoricians, than the mention 
of thoſe things which I thought pertinent to my Subject, 
uſeful to you, my Reader. And for this fault, Pyrophilas, 
fince I have made my ſelf guilty of it but for your ſake, 1 
think I ought toobtain your pardon at leaſt as.cafily as my 
own, fince barely to keep you from loſing any thing that 
I conceiv'd might be ſerviceable to you, I knowingly ex- 


poſe my ſtyle to be cenſur'd as diſproportionate to it ſelf. . 


The next thing, Pyrophilus, of which I am to give you 
an account, is, why I have in the enſuing Eflays deliver'd 
many Experiments and Obſervations, which may ſeem 
{light and eaſe, and ſome of them obvious allo, or elfe per- 
haps mention'd by others already. To fatisfie you about 
this, I muſt inform you that many of the Particulars which 
we are now-confidering, were in my firſt Defign colleted 


In order to a Continuation of the Lord VYeralam's Sylua 


Syluarum, or Natural Hiſtory. And that my intended 
Centuries 
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. Centuries might reſemble his, 'to which they were to be 


annex'd, it was exquiſite that ſuch kind of Experiments 
and Obſervations as we have been newly ſpeaking of, 
ſhould make up a conſfiderablepart of them. And indeed 
it were tobe wiſh'd, that ſuch inquiſitive Perſons as can- 
not be at the Charge, or have not the opportunity, of ma- 
king new Experiments, would bufie themſelves, as they 
have opportunity, in induſtriouſly colleing and carefally 
ſetting down the Phxnomena to be met with without the 
Afiiſtance of new Experiments, eſpecially ſuch particulars 
asſeemeither to be of. moment in order to the hinting or 
Confirmation of ſome Conſiderable Truth, or to the Dete- 
ion of ſome Applauded Error,or elſe to have bjg,though 
obvious enough, yet little taken notice of, ForIamcon: 
fident that very. much may be done towards the Improve- 


ment of Phyſiology by a dueConſfideration ofand reflexion 


on. the' obvious Phaxnomena of Nature, and thoſe things 
which are almoſt in every bodies power to. know, if he 
pleaſe but ſeriouſly to heed them ; and:I make account 
that attention alone.might quickly furniſhuswith-one half 
of the Hiſtory of Nature » as well as induſtry is requiſite, 
by new Experiments, to enrich us with the other. And 
therefore I confeſs I think my ſelf beholding to him that 
fiſt makes me take notice of what I might eaſily have 
known, but heeded not before 3 it not ſeldom happening, 
that we are prejudic'd'by., though we do not complain of 
that ignorance from which we might relieve our ſelves, if 
we did but diligently turn our eyes to the Obſervations 
wherewith even neighbouring and familiar Objects would, 
if duly conſulted, preſent us. - But I digreſs, and therefore 


muſt ſtep back into the way, and tell you, that the reaſons 


why I firſt deſign'd the Narrative of what I had try'd and 
obſerv'd for a Continuation of Sir Fravcis Bacons Natural 
Hiſtory, you will meet with in my Preface to that ſpeciinen 
of the intended Continuation, which I have given in thoſe 
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of my Eſfays that treat Of Promiſcuous Experiments : 


. andthe reaſon why I have ſince declin'd that ſuccinct way 


of Writing, is, for the ſake of Pyrophzlas, that I might have, 
in a more free and uncircumſcribed way of diſcourſing, a 
greater Liberty to infiſt on and manifeſt the Reaſonable- 
neſs of ſuch Animadverſions as I thought ſeaſonable for a 
Perſon, who, though a great Proficient 1n the other parts 
of Philoſophy, is but a Beginner in Experimental Learn- 
ing. And theſecond Reaſon why 1 have often made uſe of 
ſeemingly flight Experiments, is, becauſe ſuch are more 


_ eaſily and cheaply try'd, and they being alledg'd for the 


moſt part to prove ſome Aſſertion, or credit ſome Admo- 
nition, Ighought their Eaſineſs or Obviouſneſs fitter to 
recommend them, than depretiate them 3 andI judg'd it 
ſomewhat unkind, or at leaſt indiſerect, to refer you molt 
commonly for proof of what deliver'd, to ſuch tedious, 
ſuch difficult, or ſuch intricate Proceſles, as either You can 
ſcarce well make, unleſs You be already what I defire my 
Experiments ſhould help tomake You, a skilful Chymiſt3 
or elſe are as difficult to be well judg'd, as the truth they 
ſhould diſcover is to be diſcern'd. I was alſo hopeful 
that the Eaſineſs of divers things inviting you to make try- 
al of them, and keeping You from being diſappointed in 
Your Expectations, the ſucceſs of Your firſt attempts 
would incourage You to make tryal alſoof more nice and 
difficult Exptriments. And till You have try'd them, do 
w=_ the right to think that I deal not unfincerely with 
on. | 

The Reaſons of my having divers times recorded Expe- 
riments which You may have formerly met with, and per- 
chance ev'n in Printed Books, I have elſewhere deduc'din 
a peculiar Diſcourſe on that Subje& : and therefore ſhall 


now only add, that by reaſon of my being as yet a ſtranger - 


to the German Tongue, wherein the moſt and beſt Chy- 
mica] Books areſaid to be written, I may have ſet down 
divers 
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divers Chymical Experiments and Obſervations 'that are 
extant already in that Hermetical Language, (if I may fo 
call it ) without having had them from their DutchiPub- 
liſhers, or ſo much as dream'd of their having been divulg'd 
by. any 'man. - I havelikewiſe in my Preface tothe Eflays 
that you-will meet withunder the Title: of 'Promiſcuous 
Experiments, given You an account why I have not re- 


frain'd' from mentioning divers things which 'may ſeem 
very ſlight, becauſe very obvious : And I have long had” 


thoughts toinform You in an intire Diſcourſe to be'writ- 
ten on purpoſe, why I think that ev'n the' trivial, '*and 
therefore ſlighted,truths of Phyſiology ought not to! be 
deſpis'd. And formy own part, I ſhall not ſcruple to 
confeſs to You, that I diſdain not to take Notice ev'n' of 
Ludicrous Experiments, and think that: thePlays of' Boys 
may ſometimes deſerve to be the Study of Philoſophers : 
For as when we go a Hunting, though the flight of the 


Hare and the purſute of the Dogs be to us but ſport and * 


recreation, yet the Beaſts themſelves are extreamly ear- 
neſt, the one to ſave his threatn'd life by flight, and the 
other to overtake his defired Prey; ſo Nature aCts: very 
ſeriouſly in-all the other things that we make ſports with, 
and 1s in very goodearneſt,. whether we Men be ſo or 
no. 

Perhaps you will wonder, Pzrophilws, that in almoſt 
every one of the following Eſlays I ſhould ſpeak ſo doubt- 
ingly, anduſeſo often, Perhaps, It ſeems, 'Tis not improba- 
ble, and ſuch other expreſſions as argue a diffidence of the 
truth of the Opinions I incline to, and that I ſhould be fo 
ſhy of laying down Principles, and ſometimes of ſo much 
as venturing at Explications. But I. muſt freely confeſs 
to you, Pyrophilas, that having met with many things of 
which I could give my ſelf no one probable cauſe,and ſome 
things of which ſeveral Cauſes may be affign'd fo differing, 
asnot to agree1n any thing unleſs. ja their being all of 

them 
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them probable enough, I have often found ſuch Difficul- 
ties in ſearching into. the Cauſes. and Manner of things : 
and I am fo ſenſible of my own Diſability to ſurmount 
thoſe Difficulties, that I dare ſpeak confidently and pofi- 
tively of very few things, except of Matters of fact, And 
when I venture to deliver any thing by way of Opinion, I 
ſbould, if it were not for meer ſhame, ſpeak yet more diff- 
dently than I have been wont todo. Tis not that] at all 
condemn the Practice of thoſe Inquiſitive Wits that take 
upon them to explicate to us ev'n the abſtruſeſt Phxno- 
mena of Nature : For I am ſo far from cenſuring them, 
that I admire them when their Endeavours ſucceed, and 
applaud them ev'n where they do but fairly attempt. But 
I think 'tis fit for a man to know his own Abilities and 
Weakneſles, and notto think himſelf oblig'd to imitate all 
that he thinks fit to praiſe. I know alſo that the way to 
get Reputation, is, to venture to explicate things, and 
promote Opinions : For by that courſe a Writer ſhall be 
lure tobe applauded by one fort of men, and be mention'd 


by many others 5 whereas by the way of Writing to- 


which I have condemn'd my felf, I can hope for little bet- 
ter among the more daring and leſs conſiderate ſort of 
men, ſhould you ſhew them thefe Papers, than to paſs for 
a Drudge of greater Induſtry than Reaſon, and fit for little 
more than to colleft Experiments for more rational and 
Philoſophical heads to explicate and make uſe of, But I 
am content, provided Experimental Learning be really 
promoted, to contribute ev'n in the leaſt plauſible Way 
to the Advancement of it, and had rather not only be an 
Underbuilder. bur ev'n dig in the Quarries for Materials 
towards ſo uſeful a-Structure, as a ſolid body of Natural 
Philoſophy, than: not do ſomething towards the EreQtion 
of it, Nor have my thoughts been altogether idle and 
wanting to themſelves, in framing Notions, and attempt- 


ing to deviſe Hypotheſes, which might avoid the deficien* 
cies 
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cies obſerv'd in other mens Theories and Explications : but 
I bave hitherto, though not always, yet not unfrequent]y, 
found that what pleas'd me for a while, as fairly comport- 
iog with the Obſervations on which ſuch Notions were 
grounded, was ſoon after diſgrac'd by ſome further or new 
Experiment, which at the time of the framing of thoſe No- 
tions was unknown to me, or not conſulted with. And 
indeed I havetheleſs envy'd Many ( for I ſay not All) of 


thoſe Writers who have taken upon them to deliver the . 


Cauſes of things, and explicate the Myſteries of Nature, 
fince I have had opportunity to obſerve how many of their 
Dodtrines, after having been for a while applauded and 
even admir'd, have afterwards been confuted by the dif- 
covery of ſome new Phznomenon 1a Nature, which was 
either unknown to ſuch Writers, or not ſufficiently conſi- 
der'd by them. For I have found it happen as well to 
many others (that have publiſhr their Opinions) as to me 
(who have been more private in myBueſles) in our Theo- 
ries built on etther too obvious or too few Experiments, 
what is wont to happen to the Falſifiers of Coyn-: for as 
Counterfeit pieces of Money will endure fome of them 
One Proof, as the Touch-ſtone, others Another, as Aqua 
fortis, ſome a third, as the Hammer or the Scales, but none 
of them will endure All proofs; fo the Notions I mention 
(in which ſort [-fear too great a part of thoſe hitherto ex- 
tant may be compriz'd_) may agree very fairly with thisor 
that or the other Experiment, but bcing mace too haſtily, 
and without Conſulting a competent number of them, 'tis 
to be fear'd that there may ſtill after a while be found one 
or other, (if not many) their Inconfiſtency with which 
will betray and diſcredit them. 
I have notwithſtanding all this on ſome occaſions adven- 
tur'd to deliver my Opinion, not that I am very confident 
of being leſs ſubje& to erre in thoſe particulars than in any 


of the others wherein I have refrain'd from interpoſing any 
D 2 Conje- 
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Conjetture, but becauſeI would manifeſt to You, that I 


ſcruple not to run the ſame venture with thoſe incompara- 
bly better Naturaliſts, that have thought it no diſgrace 


in difficult matters rather to hazard the being ſometimes 
miſtaken, than not to afford Inquiſitive Perſons their beſt 


Afhſtance towards the Diſcovery of Truth. 

And becauſe, Pyrophilus, in the Reaſons and Explica- 
tions T offer of Natural Effets, I have not for the moſt 
part an immediate recourſe to the Magnitude, Figure, and 


Motion of Atoms, or of the leaſt Particles of Bodies, I 


hold it not unfit to give You here ſome account of this 
Practice, not. ſo much for the ſake of thoſe few Paſlages in 
my Eſſays that may be concern in it, as for that of many 
Learned men, eſpecially Phyſitians, whoſe uſeful Writings 
begin to be undervalu'd, and arein Janger to be deſpis'd, 
by an Opinion taken up from the miſ-Mnderſtood Doctrine 
of ſome eminent Atomilts, as if no ſpeculations in Natural 
Philoſophy could be rMiona)l, wherein any other cauſes of 
things are aſlign'd than Atoms and their Properties. I 
conſider then, that generally ſpeaking, to render a reaſon 
of an Effe& orPhznomenon, is to deduce it from ſomthing 


elſe in Nature more known than it ſelf, and that conſe-- 


quently there may be divers kinds of Degrees of Explica- 
tion of the ſame thing. For although ſuch Explications 
be the moſt ſatisfaftory to the Underſtanding, wherein 'tis 
ſhewn how the eff<& is produc'd by the more primitive 
and Catholick AﬀeCticn of Matter, namely, bulk, ſhape 
and motion, 'yet are not theſe Explications to. be deſpis'd, 
wherein particular eficCts are deduc'd from the more ob- 
vious and familiar Qualities or ſtates of Bodies, ſuch as 
Heat, Cold, Weight, Fluidity, Hardneſs, Fermentation, 
&c. Though theſe themſelves do probably depend upon 
thoſe three univerſal ones formerly nam'd.For in the ſearch 
after Natural Cauſes, every new meaſure of Diſcovery 


does both inſtruct and gratifie the Underſtanding, though 
I 
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I readily confeſs, that the nearer the diſcover'd Cauſes 
are to thoſe that are higheſt in the ſcale or ſeries of Cauſes, 
the more is the Intellect both gratify'd and inſtructed. 

I think it therefore very fit and highly uſeful, that ſome 


ſpeculative Wits well versd in Mathematical Principles 
'and Mechanical Contrivances, ſhould employ themſelves 


in deducing the chiefeſt Modes or Qualities of Matter, 
ſuch as axe Hear, Cold, &c. and the States or conditions 
of it, (if we think fit to diſtinguiſh theſe from its Quali- 
ties) as fluid, firm, bittle, flexible, and the like, from the 
above-mention'd moſt primitive and ſimple Afﬀections 
thereof... And I think the Common-wealth of Learning 
exceedingly beholden to thoſe Heroick Wits that do fo 
much as plauſibly perform ſomething in this kind,” But 
I think too, we are not to deſpiſe all thoſe Accounts of 
particular Effe&s which are not immediately deduc'd from 
thoſe primitive Aﬀections of either Atoms or the.inſenfible 
Particles of Matter, but from the familiar, though not ſo 
univerſal, Qualities of things, as cold, heat, weight, hard- 
neſs, and the-like. And perhaps it weuld be none of the 
leaſt advantages which would accrue to Naturaliſts from 
a ſatisfaftory explication- of ſuch Qualities by the moſt 
primitive and ſimple ones, that it would much ſhorten the 
explication of particular Phznomena : For though there 
be many things inNature that may be readily enough made 
out by the Size, Motion, &Figure of the ſmall Parts of Mat- 
ter, yet there are many more that cannot be well explain'd 
without a great deal of Diſcourſe, and divers ſucceſlive 
Deductions of one thing from another, if the purpos'd 
effe&t muſt be deduc'd from ſuch primary and Univerſal 
Cauſes ; whereas if we beallow'd to take the Notions of 
Cold, Heat, and the like Qualities for granted, the expli- 
cations and proofs may be much more compendioully 
made. He gives ſome Reaſon why Stones and Iron and 
all other heavy Bodies will ſwim in Quick-filver, except 
| Gold 
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Gold, which will fink in it, that teaches, that all thoſe 
other Bodies are 3 ſpecie (as they ſpeak) or bulk for bulk, 
lighter than Quick-filver, whereas Gold is heavier. He, 
Tay, may be allow'd to have render'd a Reaſon of the 
thing propos'd, that thus refers the Phznomenon to that 
known AﬀeGion of almoſt all Bodies here below, which 
' we call Gravity, though he do not deduce the Phxnome- 
non from Atoms, nor give us the cauſe of Gravity, as in- 
deed ſcarce any Philoſopher has yet given us a ſatisfaftory 
Account of it. Soif it be demanded, why, if the fides of 
a blown” Bladder be ſomewhat ſqueez'd betwixt ones 
hands, they will, upon the removgl of that which com- 
pre{s'd them, fly out again, and reſtore the Bladder to its 
former figure and dimenſions, it is not ſaying nothing to 
_thepurpoſle, to ſay that this happens from the ſpring of 
thoſe Aerial Particles wherewith the Bladder is fill'd, 
though he that ſays this be not perhaps able to declare 
whence proceeds the Motion of Reſtitution, either in a 

Particle of compreſs'd Air, or any other bent ſpring. 

And as for the Reaſons of things aſſign'd by Phyſitians, 
they muſt be moſt of them deſpis'd, unlefs we will allow of 
ſuch explications as deduce not things from Atoms or 
their AﬀeCtions, but only either from ſecondary Qualities, 
or from the more particular Properties of Mixt Bodies, 
If a Phyſitian be ask'd why Rhubarb does commonly cure 
Loofeneſles, he will probably tell you as a Reafon, that 
Rhubarb is available in ſuch Diſeaſes, becauſe it hath both 
a Laxative vertue, whereby it evacuates Choler, and ſuch 
other bad humours as are wont in ſuch caſes to be the pec- 
cant Matter, and an aſtriogent Quality, whereby it after- 
wards arreſts the Flux : But if you further ask h'm the 
Reaſon why Rhubarb purges, and why it purges Choler 
more than any other humour, 'tis ten to one he will not 
be able to give you a fatisfaftory anſwer. And indeed, 
not only the manner whereby Purgative Medicines Work, 


= 
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but thoſe other Properties whereby ſome Bodies are Diu* 
retick, others Sudorifick, others Sarcotick, &c. are not 
I fear ſocafie to be intelligibly made out as men imagine, 
and yet a skilful Phyſittan would juſtly think himſelf 
wrong'd, if the Reaſons he renders of things in. his own 
Profeſſion were deny'd the Name of Reaſons, becauſe 
made without recourſe to Atomical Principles. And in- 
deed, there are oftentimes ſo many ſubordinate Cauſes 
between particular Effedts and the moſt General Cauſes of 
things, that there 1s left a large field wherein to exerciſe 
Mens Induſtry and Reaſon, if they will but ſolidly enough 
deduce the Properties of things from more general and 

familiar Qualities, and alſo intermediate Cauſes ( if I may 

ſo call them) from one another. And I am the more 

backward todeſpiſe ſuch kind of Reaſons, becauſe I elſe- 

where declare, that there are Some(for I do not ſay,Many) 

things, as particular]y the Origine of Local Motion, of 
which ev'n by the Atomical Doctrine no Phyſical Cauſe 
can well be render'd ; fince <ither ſuch things muſt be 

aſcrib'd ro God, who is indeed the true, but the ſupernatu- 

ral Cauſe of them, or clfe it muſt be ſaid, (as it was by 

the old Epicureans) that they did ever belong to Matter, 

which, conſidering that the Notion of Matter may be com- 

pleat without them, is not to give a Phyſical efficient cauſe 

of the things in Queſtion, bur ineffe& to confeſs that they 

have no ſuch Caufes. But ofthis elſewhere more. 

In the mean time, that you may not be drawn away to 
undervalue ſuch Writers as I have been pleading for, nor 
think you ought to refrain from writing what occurs to 
you, though true and uſeful], unleſs you deduce it, or at 
leaſt can doſo, from the Epicurean Notions, I ſhall here 
briefly repreſent to you, (what perhaps you will not heres 
after think a deſpicable ſuggeſtion) that there are two ve- 
ry diſtinct Endsthat Men may propound to themſelves in 


{ſtudying Natural Philoſophy. For ſome Men care only 
to 


ho Fax.. Sx o x" : 
i ve % of v1.3 &: . ”T, 4 
» = A SS. Pn, FI - - > * : k TIE It "Fs bs 
RR 71 b 1.2 Sfp + £8 Ly _ COD a3: 5b, by » TA 2 i» Bt ws » a 
4 4% f y I Ie : £ wi * Lita... - + + Aa4d $5 L * S7 ee3Et; 
. wh Ea, B 54+, Rs, 2: ks; rc 2 ffs pe 2557 5 oy MEE SU : \ , _ "BEA % 
d..4 inf WT £4 > 4-3: 6 Pg” ; "© Rs hae Er OD * and MCs. "IT » Io 24 LS 5, ">; 
F C ay =] ata *, S; < + Mt ” 4 > vl p JH 0 OOO | = Fit 6% 7 OE - 05 POTTER 
! , n ; 4 : 905. HE IN 


(42) 

to Know Nature, others defire to Command Her : or to 
expreſs it otherwiſe, ſome there are who defire but to 
. Pleaſe themſelves by the Diſcovery of the Cauſes of the 
known Phanomena. and others would be able to produce 
new ones, and bring Nature to be ſerviceable to their par- 
ticular Ends, whether of Health, or Riches, or ſenſual De- 
tght. - Now as I ſhall not deny but that the Atomical, 
the Cartefian, or ſome ſuch Principles, are likely to afford 
the moſt of ſatisfaftion to thoſe ſpeculative Wits that aim 
but at the knowledge of Cauſes ; fol think that the other 
ſort of men may very delightfully& ſucceſsfully proſecute 
their ends, by colleCting and making Variety of Experi- 
ments and Obſervations, fince thereby learning the Qua- 
| lities' and Properties of thoſe particular Bodies they deſire 
to make uſe of, and obſerving the power that divers Chy- 
mical Operations, and other ways of handling Matter, 
have of altering ſuch Bodies, and varying their effects 
upon one another, they may by the help of Attention and 
Induſtry be able to do many Things, ſome of them very 
Strange, and more of them very Uſeful in humane life. 
' When a Gunner or a Souldier employs Gun-powder, it is 
not neceſſary that he ſhould conſider, or fo much as know, 
of what and of how many Ingredients (much leſs of what 
kind of Atoms) it 1s made, and the proportion and manner 
wherein they are mingled ; but the Notice Experience 
gives him of the power of that admirable Concrete, as it is 
made up and brought to his hands, ſuffices to enable him 
toperfurm things with it, that nothing but their being 
common and unheeded can keep from being admir'd. The 
Phy fitian that has obſerv'd the Medicinal vertues of Trea- 
cle, without knowing fo much of the names, much leſs the 
Nature of each of the (ixty and odd Ingredients whereof 
it is compounded, may cure many Patients with it. And 
though it muſt not be deny'd, that it is an advantage ag 
well asa ſatisfaction, to kaow in general.how the.Qualities 

| of 
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of things are deducible from the primitive AﬀeCions of 
"the (ſmalleſt parts of Matter, yet whether we know that or 
no, if weknow the Qualities of this or that Body 'they 
compoſe, and how 'tis diſpos'd to work upon other Bodies, 
or be brought on by them, we may, without aſcending 
to the Top in the ſeries of Cauſes, perform things'of great 
Moment, and ſuch as without the diligent Examination of 
particular Bodies would, I fear, never have been found. 
out 2 priorz ev'n by the moſt. profound Contemplators, 
We ſee that the Artificers that never dream'd of the Ept- 
curean Philoſophy, have:accommodated Mankind with a 
Multitude of uſeful Inventions. And. Paracelſ#s, who 
(beſides that he ſeems none of the moſt piercing and ſpe- 
culative Wits) ſure had little recourſe to Atomical Noti- 
ons, if heever ſo much as heard of them, was ableto per- 
form ſome things that were truly admirable, beſides thoſe 
he vainly boaſted of; as may: appear not only by whatT - 
elſewhere repreſent, but by what Oporinws himſelt (as fſe- 
verely as he otherwiſe. writes againſt his deſerted Maſter ) 
confeſles he ſaw of the ſtupendous cures which Paracelſzs 
wrought with his famous Laxdanum, (whatever he made 
it of.) But we need not go far to find anoble Example 
to our preſent purpoſe, fince we ſee that the bare making 
of tryals with the Load-ſtone, and Irons touch'd by ir, 
though the Experimentors were ignorant (as ſome fear we 
yet are) of the true and firſt Cauſes of Magnetical Phaxno- 
mena, have produc'd Inventions of greater uſe to Man- 
kind, than were ever made by Lencippm, or Epicurws, or 
Ariſtotle, or Teleſivs, or Campanella, or perhaps any of the 
ſpeculative Deviſers of new Hypotheſes, whoſe Contem- 
plations aiming for the moſt part but at the ſolving, not the 
encreaſing or applying, of the Phxnomena of Nature, it is 
no wonder they have been more ingenious than fruitfu], 
and have Hitherto more delighted than otherwiſe bene- 
fitted Mankind : I ſay Hitherto , becauſe though Expe- 
E rience 
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rience warrants me ſo to ſpeak now, yet I am not unwilling 
to think that Hereafter, and perhaps in no long time, when 
Phyſiological Theories ſhall be better eſtabliſh'd, and 
- built. upon a more competent number of Particulars, the 
- DeduCtions that may be made from them may free them 
from al! Imputation of Barrenneſs. But of theſe things I 
. otherwhere (though not as I remember in any of the tol- 
lowing Eflays) more fully diſcourſe. | 

. .. Andtherefore [ ſhall now reſume the Subje that occa- 
fion'd this lovg Excurſion, and add to what I faid in ex- 
- ciifeof my venturing ſometimes to deliver ſomething as my 
Opinion indifficult or controverted caſes, that I muſt de- 
Clare to you, Pyrophilas, that as I defire not my Opinions 
| ſhould have more Weight with you than the Proofs 
brought to countenance them will give them, ſo you muſt: 
not expe that I ſhould think my ſelf oblig'd to adhere to 
them any longer than thoſe Conſiderations that firſt made 
me*embrace them ſhall ſeem of greater Moment than any 
that I can meet with in oppoſition to them. For Ariſtotle 
ſpoke like a Philoſopher, when to juſtifie his Diſſent from 
his Maſter P/ato, he ſatd among other things, That for-the 
fake of Truth» men (eſpecially being Philoſophers) ought 
to overthrow ev'ntheir own Tenents ( abt d" ar lows B6a- 
T1oy Uyau, ») $iv int GoTHgie 4 The anda) Ta inie dycugfiy, EnAGS- 
Ts x) ptxoobgeys vyras,) And though for a man-to change his 

opinions, without ſeeing more reaſon to forſake them than 

he had:to aſſent to them, be a Cenſurable Levity and In-- 
conſtancy of mind; yet to adhere to whatever he once 

took for truth, though by Acceſſion of more light he dif- 
coverit to be erroneous, is but a proud Obſtinacy very 

injurious. to Truth, and very ill becoming the ſenſe 

we ought to have of humane frailties. And it ought to. 
be eſteem'd much leſs diſgraceful to quit an Error for a 

Truth, than to be guilty of the Vanity and Perverſeneſs of 


believing a thing (till, becauſe we once believ'd it.. And 
certainly, 
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certainly, til] a Man ts fure he isinfalhble, it is not fit for 
him to be unalterable. - 

You will eaſily diſcern, Pyrophilus, that TI have purpoſe- 
ly in the eafuing Eſſays refrain'd: from ſwelling my Diſ- 
courſes with ſolemn and claborate Confutationg of other 
mens Opinions, unleſs it be in ſome very few Caſes, where 
I judg'd that they might prove great impediments to. the 
Advancement of Experimental Learning ; and even fuch 
Opinions I have been wary of medling with , unleſs | ſup- 
pos'd I could bring Experimental Objections againſt them. 
For 'tis none of my Delign to engage my ſelf with or a- 
gainſtany one Sect of Naturaliſts, but barely to invite you mn 
to embrace or refufe Opinions as they are conſonant to __ 
Experiments, orclear Reaſons deduced thence, or atleaſt | 
analogous thereinto, without thinking it yet ſeaſonable 
to contend very earneſtly for thoſe other Opinions which —-_ 
ſeem not yet determinable by ſuch Experiments or Rea- 
ſons. And indeed, to allude to our former Compariſon, 
I would endeavour to deſtroy thoſe curious but ground- 
le6 ftrucures that men have built up of Opinions alone, 
by the ſame way (and with as little Noiſe) by which ſuch 
fantaſtical ſtructures as thoſe I mention'd to have ſeerr at 
Leyden may be demoliſh'd. To deſtroy which*twere need- 
leſs to bring battering Engines, fince nothing is requiſite 
to that effeCt but anencreaſe of Light. And Experience has 
ſhown us, that divers very-plauſible and radicated Opini- 
ons, ſuch as that of the Uohabitableneſs of the Torrid 
Zone, of the Solidity of the Celeſtial part of the World, of 

the Blood's being.convey'd from the Heart by the Veins 
(not the Arteries) to the outward parts of the body, are 
generally grown out of requeſt, upon the appearing. of 
thoſe new Diſcoveries with which they are inconſiſtent, 
and would have been abandon'd by the Generality of Ju- _ 
dicious Perſons, though no man had made it his bulineſs , 


purpoſely to write Confutations of them - ſo true 1s that 
G2: Vulgar 
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Valgar ſaying, that ReFum eſt Index ſui & Obliqui. 

But when at any time, Pyrophilez, I have been inducd 
to oppoſe others, as I havenot deny'd my ſelf the freedom 
that is requiſite unto Loyalty to Truth, ſo I have endea- 
vour'd touſe that Moderation'and Civility that is due to 
the perſons of deſerving Men. And therefore you ſhall 
find me not only in one Eflay oppoſe an Author whom in- 
another I applaude, but ſometimes gou may find me com- 
mending a Writer in the very ſame Page, perhaps, where 
I am endeavouring to diſprove his Opinions : For I love 
to ſpeak of Perfonswith Civility, though of Things with 
Freedom. Nor dol think it reaſonable, either that any 
mans Reputation ſhould protect his Errors, or that the 
Truth ſhould fare the worſe for his ſake that. delivers it. 
And'as for the ( very much too common Y Practice of ma- 
ny; who write, as if they thought, railing at a mans Perſon, 
or wrangling about his Words, neceſſary to the Confuta- 
tion of his Opinions ; beſides that I think ſuch a quarrel- 
ſome and injurious way of writing does very much mil- 
become both a Philoſopher and a Chriſtian, methinks-t is 
as unwiſe, as it is provoking. For. if I civilly endeavour- 
to reaſon a man out of his Opinions, Imake my ſelf but one 
work to do, namely, toconvince his Underſtanding - but. 
if 1n a- bitter or exaſperating way I oppoſe kis Errors, I 
encreaſe the Difficulties I would ſurmount, .andihave as. 
well his AﬀeCtions againſt meas his Judgment:: and it.1s 
very uneaſie to make a Profelyte of him that:is not only a, 
Diſflenter from us, but an Enemytous. And that which 
makes me the more diſlike the bitter way of diſputing 
which am Tteprehending, is, that I have often obſerv'd, 
that though one of the'Diſputanrs alone be at-firſt in- the 
fault, yet the other is moſt commonly drawn to ſhare in. 
the Guilt, though to contraCt it he muſt imitate his Adver- 
fary. Foras a mad Dogby biting others is wont to make 


thoſe he bites run mad-like himſelf, and do promiſcuous 
| Miſchief ; 
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Miſchief; ſo theſe ſo provoking Writers are wont to en” 
rage thoſe they offend, and infect them alſo with their 
own virulent diſtemper. But, Pyrophilus , when I po: 
of dealing reſpetfully with thoſe I diſſent from, 1 ou! 
be underſtood of ſuch as have well deſerved of EF: 
mental Learning, or at leaſt been candid and ſober j. 
quirers after Truth. For, as I thiok that it would muc 
diſcourage any prudent Perſon from venturing to commy- 
nicate what he thinks he knows to the World, to find that 
an Error proceeding from humane Weakneſs, or the Dark- 
neſs and Abſtruſfity of things, ſeldom eſcapes being dete- 
Ged without being made matter of diſgrace or reproach 
to the Author : ſo on the other ſide, when vain Writers, 
to get themſelves a name, have preſum'd to obtrude upon 
the.credulous World ſuch things, under the Notion of Ex- 
perimental Truths, or even great Myſteries,” as neither 
theinſelves ever took the pains to make tryal of, nor re- * 
ceiv'd from any credible Perſons that profeſs'd themielves 
to have try'd them 5 in ſuch caſes, I ſee not how we are 
oblig'd to treat Writers that took no pains to keep them- 
ſelves from miſtaking or deceiving, nay, that car'd not 
how they abuſe us to win themſelves a name, with the 
ſame reſpe& that we oweto thoſe, who though they have 
miſs'd of the Truth, believ'd they had found it, and buth 
intended to deliver It, and took ſome (though not proſpe- 
rous) pains that they might convey nothing elſe to us. 

I fear it will be requiſite, Pyrophilaz, to tell you why in 
ſome of the following Eſlays you will meet with many 
Paſſages tranſcrib'd out of other Authors, and in fome very 
few or none at all. And therefore to give you firſt a ſhort 
Account of the Particular mentivn'd Jaſt, I muſt inind you, 
that *twas moſt ſuitable both to my Humor and Deſign ro 
deliver only thoſe things wherewith my own Obſervatt- 
ons, or Tryals, or Thoughts, had furniſh'd me, without 
troubling you with the Repetition of thoſe things _— 
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had been deliver'd by others already ; thoſe kind of Re- 


petitions, unleſs they be made upon ſome ſuch grounds as 
we ſhall preſently mention, ſeeming to me to be as vainly 
as ambitiouſly afteted by many Writers, and being deſer- 
ved} troubleſome to Judicious Readers,. who can 
eaſily diſcern that they add much more to the bulk of 
Books than *'of Knowledge. But this notwithſtanding, 
Pyropbilus, I thought my ſelf oblig d on ſome occafions, for 


your ſake, to overcome my Natural Averſeneſs to ſtuff 


any Writings of mine with Paſlages tranſfcrib'd from thoſe 
of others, partly for the Reaſons elewhere infiſted on, 
and partly for divers others. As Firſt, becauſe ſome Par- 
ticulars are of that Strangeneſs, and of that Moment, that 
they need and deſerve to be verify'd by more than a fingle 
Atteſtation. Next, becauſe according tothe Greek Pro- 
verb, ze xairs;, it Is not properly to ſay over the -fame 


thing again, when the Obſervation, Experiment, or other 


A | Dueſti- 


on, Na- weata eft dum incipit 5 And, Etiamſt omnia- a Veteribus in- 


zural, 
lib. 6. 
Cap. 5. 
Epiſtola 
64- 


Paſtzge of an Author, is either i}tuftrated or otherwiſe 
improv'd by the Repetition, or elſe apply'd to fome pur- 
poſe differing from that to which the Author brought it : 
That being applicable to many a fingle Experiment or Ob- 
ſervation which Sereca ſomewhere ſays, Nul/a Res conſun- 


venta ſunt, hoc ſemper nouuez erit, Vſus, & Inventorum ab 
aliis Scientia & Diſpoſitio. And thirdly, becauſe as ghe 
Planets and other Stars have (according to Aſtrologers) in 
their great Synods or ConjunCtions, much more powerful, 
and-ſometines other Iafluences on the Air and ſome other 
ſublunary Partsof the World, than are aſcrib'd to one or 
two of them out of that Aſpect 3 ſo divers Particulars, 
which whillt they lay fingte and fcatterd among the Wri- 
tings of ſeveral Authors were inconſiderable, when they 
come tobe laid together in order to the ſame Defign, may 
oftentimes prove highly uſeful to Phyſiology in their Con- 
Junction, wherein one of them may ſerve to prove one part 

Or 
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or circumſtance of an important Truth, and another to 
explicate another, and fo all of them may conſpire toge- 
ther to verifie that Saying, Et que non projſunt ſengula, mul- 
ta jrvant, It may then I hope ſuffice to juſtifie me on this 
occaſion, that not appealing to other Writers as to Judges, 
but as to Witneſſes, nor employing what I have found 
already publiſh'd by them barely as Ornaments to imbel- 
liſh my Writings, and much leſs as Oracles by their Autho- 
rity to demonſtrate my Opinions , but as Certificates to 
atteft Matters of fact, I may hope that their Teſtimonies 
will as well be illuſtrated by mine, as mine by their's, and 
that all of them may contribute to your better Infor- 
mation. | 


And if, Pyrophilus, you grant that upon theſe Conſide-- 
rationsT have not done amiſs toapply to my purpole divers - 


-of thoſe things which I found deliver'd pertinently .to 
them by thoſe Writers which I chanc'd to caſt mine Eyes 


on, I ſuppoſe you will not think I need to make you an © 


Apology for my having made moſt uſe of. the Paflages of 
thoſe Writers which I ſuppoſe will be moſt difficult to be 


met with (ſuch as are many Books of NR and . 


other Voyages ) and eſpecially of French Books not yet 


tranſlated into Engliſh or Latin. And I think I ſhall leſs. 


need to make an Excuſe for my having for the moſt part 
| ſet down the Paſlages recited in the Authors own Words, 
that being one of the readieft ways I know to fatisfhie the 
Reader, andavoid injuring the Writer. And indeed, I 
have met with abundance of Quotations wherein the 
Tranſcriber doth ſo miſtake, or ſo miſ-repreſent the cited 
Authors Meaning, ſometimes out of Inadvertence, but. 
ſometimes too I tear out of Indulgence to his own Hypo- 
theſis, that if ever I ſhould be tempted to trouble the 
World with any of my thoughts, I would beſeech my Rea- 
ders, not to look upon any thing as my Opinion or Aſler- 
tion that is not dcliver'd in the entire Series of my own 
Words; 


PS 
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Words ; leſt a Tranſcriber ſhould make me deliver thoſe 
things reſolutely and dogmatically, which I deliver but 
hzfitantly and conjecturally ; and leſt I ſhould ſeem to ſet 
down thoſe things Poſitively as Proceſſes for whole ſuc> 
ceſs I undertake, which I record but by way of Nar- 
rative. | 

For my ſo frequently mentioning what I have bor- 
row'd from other Writers, or receiv'd from my friends, 1 
exped to be excus'd by that of Pliny, Benignum ft ( ut 
arbitror) & plenum ingenui Pudoris, confiteri per quos pro- 
feceris, Though I have ſeen divers Modern Writers that 
ſo boldly uſurp the Obſervations and Experiments of 
others, that I might juſtly apply to them what the ſame 
Pliny annexes 3 Scito enim, conferentem Authores me depre- 
hendiſſe 2 juratiſſmis & proximis Veteres tranſcriptos ad 
Verbum, neque nominatos, &c. If other Writers ſhould 
not prove more equitable (for I will not ſay more thank- 
ful) than ſuch as theſe, they would quickly diſcourage 
thoſe whoſe aims are not very noble and fincere, from gra- 
tifying the Publick with Inventions, whofe Praiſe and 
Thanks would be uſurp'd by ſuch as will not name them. 
But perhaps they would be more juſt it they reflefted on 
what our Author further adds, @bnoxiz profeFo animi &» 
znfelicis ingenii eſt, deprehend3 in furto malle quam mutunne 
reddere, cum preſertim ſors fiet ex UVſura. 

And now [ have ſaid this concerning the Paſſages I have 
borrow'd from other Authors, it will not be improper to 
add ſomething about thoſe I have declin'd to borrow. For 
you may poſſibly marvel, that in divers of the Hiſtorical 
parts of my Writings I have-omitted ſuch Teſtimonies ei- 
ther of Pliny, Solinus, Ariſtotle, Theophraſtus, lian, or 
perchance ſome of the ancient Phylſitians themſelves (who 
yet, as more converſant with things, are uſually more cre- 
dible) as ſeems very pertinent to my Diſcourſe, and fit to 
prove what I deſign. But when ſhall come to entertain 

you 
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you about Natural Hiſtory, I. doubt.not but to ſatisfie you 
with the Reaſons I ſhall offer you of this Praftice. In the 
mean time, I ſhall only-tell you in ſhort, that though 1 
have a juſt reſpe&t for thoſe Great Names I have men- 
tion'd ; yet the ſenſeI have of the difficulties I have found 
to make and relate an Obſervation accurately and faith- 
fully enough for a Naturaliſt to rely on 3 and the otca- 
ſions I have had of looking into divers matters of fact de- 
liver'd in their Writings, with a bold and an impartial 
Curioſity 3 have made me conclude ſo many of thoſe Tra- 


ditions to be either certainly falſe, or not certainly true, . . 


that except what they deliver upon their own particular 
Knowledge, or with peculiar -Circumſtances that -may 
recommend them to my belicf, I am very ſhy of building 
any thing of moment upon foundations that-I eſteem ſo un- 
ſure,and much leſs upon the ſuſpeedPaſlages that Wecker, 
Paracelſws, Porta, &c. abound with. And © therefore 
(though I well enough know how much I impoveriſh my 
Diſcourſe by this Niceneſs) yet I do not think it fair to 
imploy that as an Argument to convince you that has not 
that operation upon me my ſelf. And I the rather take 
notice of my forbearing to make uſe of the Hiſtorical Tra- 
ditions and Chymical or Magical Secrets that 1 meet in the 
above-mention'd Authots, or any other makers of Colle- 
Ctions, unleſs the Narrative be ( as 1 was ſaying) expreſly_ 
enough deliver'd upon. the Writers Perſonal Knowledge, 
or that of ſome other credible Witneſs ; not only: becauſe 
I would give-you an account why ſeveral of my Writings 
are unfurniſh'd with what moſt Readers look on as the 
richeſt Ornaments of other mens, but becauſe if this wari- 
neſs could be introduc'd, would be the moſt effeftual way 
of perſwading men to write thole kind of Trafts I would 
recommend, Phyfiological Eflays. For he that will con- 
fine himſelf fo ſtrictly, will ſcarce be often tempted on 
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Phyfical Sabjefts, to write either Syſtems or Volumns. 
Another thing, Pyrophztus, T muſt needs advertiſe you of 
1n referetice to the enſuing Diſcourſes, which is, That be- 
ſides thoſe Deficiencies in point of Ratiocination which 
are due to my perſonal Diſabilities, T have purpoſely let 
paſs ſome Few ( andbut very Few) Inferences which I dif- 
cern'd well enough not to be cogent, becauſe I was willing 
toacquaint you upon ſome particular Occaſions with all 
the Experiments then occurripg to me, which I thought 
might contribute to the Illuſtration of the Subje in hand, 
though each of them apart did not irrefragably, nor in- 
deed fo.much as ſtrongly infer the Concluſion in order to 
which they ſeem'd to have been mention'd as Premiſles. 
And this Praftice I made the lefs ſcruple of, becauſe I was 
willing to exerciſe thereby your Reaſoning Faculty, and 
try how far you would diſcern the Tendency of ſeveral 
things, all-of them pertinent enough to the Subject in 
hand, but not all of them concluding to the main deſign in 
order whereunto they were alledg'd. And I ſuppoſed 
thit the things by me mention'd, though not concluſive, 
being yet Experimental, the mention of them, which in a 
ſtrictly Logical way of reaſoning muſt have been forborn, 
might well make you amends for the Exerciſe to which I 

intended they ſhould put your Reaſon. | 
There remains yet one thing, Pyrophzlar, of which I ſup- 
poſe you will expect I ſhould give you an Account 3 and 
that is, why inthe enſuing Eflays I have mention'd divers 
Experiments which I have not plainly and circumſtantial- 
ly enough delivered. To fatisfie you concerning which, 
I muſt repreſent to you, Firſt, That though for your ſake 
I have oftentimes, contrary to my Reaſon and Gemius, de- 
liver'd things, to make them more clear, in ſuch a Mulrtt- 
tude of words, that I now ſeem even to my ſelf to have 


in divers places been guilty of Verboſity'z yet in = 
other 


(359 ; 
other paſſages, treating of things which Uſe had render'd 
very familiar to me, I may have, to ſhun Prolixity, una- 
wares {liptinto the Contrary Extream. Secondly, There 
are ſome Mechanical Experiments wherein I have purpoſe- 
ly omitted ſome manual Circumſtances, becauſe I was un- 
willing to prejudice fome ingenious Trades-men;, who 
makeeither a Livelyhood, or at leaſt a gain, by the ſale of 
the productions of ſuch Experiments. And I made the 
leſs ſcruple to conceal ſuch Mechanical Circumſtances, (if 
I may ſo call them) becauſe they were. not neceſlary to the 
Phyſiological Knowledge of the Experiments : in naming 
of which my intention was to teach you rather Philoſophy 
than Trades. Thirdly, I mention'd ſome things bur 
darkly, either becauſe I recetiv'd them upon Condition of 
ſecrecy, or becauſe ſome ingenious perſons that commu- 
nicated them to me, or others to whom I imparted them, 
do yet make, and need to make, a pecuniary advantage of 
them. Fourthly, . And ſome things that, either having 
been the fruits of my own Labours, or obtain'd in Ex- 
change of ſuch, are freely at my own diſpoſal, I have not 
yet thought fit ſo plainly to reveal, not out of an envious 
deſign of having them bury'd with me, but that I may be 

always provided with ſome Rarity to barter with thoſe 

Secretiſts that will not part with one Secret but in Ex- 
change for another, and think nothing worth their de- - 

firing that is known already to above one or two Perſons. 

And I think it very lawful to reſerve always ſome con- 

ceal'dExperiments by me, wherewith to obtain the ſecrets 

of others, which being thereby gained, the other (as being 
no longer neceſſary. to the former end) may freely be com- 
municated. : 

And think not, Pyrophilus, that the bare mention of an 
Experiment as having been performed, though the way of 
making it be conceal'd, is of no ule, if theRelator of the 
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Experiment be a Perſon that may ſafely be credited : For 
It is ſomething to be aſſur'd that ſuch and ſuch things have 
been really perform'd, and conſequently are pofiible to be 
done, though we be not yet particularly acquainted with 
the means of performing them. And he tells you ſome- 
thing, that tells you upon his own Knowledge, that in 
ſuch or ſuch Bodies, or Ways of 'operating on them, con- 
ſiderable things of ſuch or ſuch a Nature are to be met 
with. And for my part, when 1 goa Hawking or Setting, 
I think my ſelf beholden to him that afſurcs me that in 
ſuch a fie}d there is a Covey of Partridges, though he does 
no more towards the giving me them. And it is obvious 
how much Exrope is beholden to Columbus for the Detecti- 
on of many Countries in America which were not dif- 
cover'd by him, nor perhaps till long after his Death, be- 
cauſe he firſtinform'd us Knowingly that there were un- 
known Regions beyond that vaſt Ocean which levers the 
Old World from the New. But I begin to digrels, and 
therefore ſhall proceed to tell you, That I am the leſs 
troubled at my *Omiſhon of the circumſtantial parts of 
ſome Experiments, becauſe I think it will be much for 
your Advantage to iry them over again your felf. And 
as I have taken care by the truth of the Experiments: I 
have deliver'd to ſecure your ſucceſs, in caſe you try them 
aright ; ſo 1 cannot be very forry that you ſhould in ſome 
Particulars have a kind of Neceſlity laid on you to exer- 
ciſe your own induſtry, and thereby encreale your Ex- 
perience. 

But beſides all that has been ſaid, Pyrophilus, | muſt free- 
Iy confeſs to you, that there is one thing particularly rela- 
ting to your ſelf, which has made me refrain from deliver- 
ing in the enſuing Eflays ſome of the chief Chymical pro- 
ceſſes wherewith they might have been enrich'd. For 


not yet knowing with what ſeriouſneſs you will addict 
your 


5 INT _— : 
NIST WETYP "Wo " o 
3th NIE Cr ef (LTH a $ $5 ». "28 
oY, ES nt ANTRINS Tae, 2 28 
ARCS EEE. on © hers EP 
A p p : WM 


(37) 


your ſelf to: promote experimental Philoſophy, -nor what 
uſe you will make of what has been unveiledly commu- 
nicated to you, I was ſomewhat unwilling that ſome things 
which had coſt me a great deal of pains ſhould yet fall into 
any man's hands that ſcorns to purchaſe Knowledge with 
ſome pains, and I was deſirous, in caſe you ſhall prove as 
induſtrious as I hope you will, to have ſomething by me 
to encourage and cheriſh your induſtry, which may be 
more ſuitable to your improved Knowledge. For I muſt 
confeſs to you, that inreference to the Chymical proceſſes 
extant in the following Diſcourſes, I look upon moſt of 
them but as trifles, not only in compariſon of thoſe things 
which a knowing Chymilt might have deliver'don theſame 
ſubje@ts, but even in regard of divers proceſles (not im- 
pertinent to thoſe diſcourſes) wherewith I my ſelf, ( as 
littleas I am a Pretender in theſe Matters) am not unac- 
quainted : and perhaps I would have given to the fo!low- 
ing Treartiſes the Title of Trifles, inſtead of that of Eflays, 
if I had not been afraid of diſcouraging you thereby, and 
if the Chymical part of them had been the chief thing 
wherewith I intended to acquaint you in them. Bur if 
the reception you give to what we havealready written, 
prove ſuch as may encourage us to proceed, we may pR:- 
haps, if God be pleas'd to vouchſate us Life and Oppur- 
tunity, be invited to impart to you thoſe more coniictern. 
ble Chymical Experiments, which either the Comin ni- 
cation of out friends or our own Labours have pr-1: »:cd 
us. For it will be much in the power of the Enter: 1(;;- 
ment which theſe Papers ſhall meet with, to make them 
either the Beginning of our Labours ot this nature, or the 
End. And in the mean time, Ithink I may venturc t9 
tell you, that, as inconfiderable as I have confeſs'd divers 
of the Chymical Proceſles mention'd in theſe Eſlays to be. 
yet if ever you takethe pains (as I hope ypu will) to vr 
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Experimerital Eflays, and confine your ſelf to take as 
little upon truſt asI have done, you will perhaps be ready 
to believe, that ſometimes a ſhort Eſlay of this nature, not 
to ſay ſome one ſingle Experiment, may have coſt me 
more than a whole Treatiſe written on ſuch a Subject, 
whereon to be able without Diſcredit to write Books, it-is 
almoſt ſufficient to have read many. And give me leave 
to add; that as in ſuch kind of Compolures, oftentimes the 
enabling himſelf togive a conſiderable Advertiſement, or 
even Hint, may coſt the Writer more than the making of 
ſeveral Experiments 3 ſo it may be alſo more beneficial to 
the Reader than the Knowledge of them. For we muſt 

not always meaſure the Conſiderableneſs of things by their 
moſt obvious and immediate uſefulneſs, but by their fitneſs 
to make or contribute to the diſcovery of things highly 
uſeful. As, if it betrue, what is reported by good Au- 
thors of the hazel Wand, or Yirgula divinatoria, though 
the hazel Tree be much leſs confiderable in reference to its 
fruit, or immediate produCtions, than a Peach- Tree, an 
Orange-Tree, or even an Apple-Tree 3 yet may it be 
made 'much- more valuable than any of them, becauſe 
whereas they only preſent us with fruits, this may aſliſt us 
to diſcover in latent Mines ineſtimable Treaſures. 

[ had almoſt forgot to advertiſe you, Pyrophilus, That 
whereas I have not been ſo ſollicitous as moſt Writers are 
wont to be, to ſwell the enſuing Eflays with the Enume- 
ration of the various Opinions and Arguments of Authors 
about the Subjects I treat of, or to adorn them with acute 
Sentences, fine Expreſſions, or other Embelliſhments bor- 
row'd from eminent Writers ; it has not been, becauſeT 
utterly diſlike the making uſe of thoſe paſſages in Claſlick 
or other Authors, that may either give ( among the 
Admirers of thoſe Writers ) fome Authority to our 


thoughts, or very handſomely and Emphatically _— 
tem, 
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them. For Iremember, Fhave known it reprehended by 
Learned Men in Fpicurys, That though he writ very much 
himſeif, he would not vouchfafe in his Writings to quote 
thoſe of other Men. - And that I have not refrain'd from 
making uſe, now and then, of thofe Philological Orna- 
ments of Diſcourſe, when they readily occur'd-to.me; and 
appear'd neither impertinent -nor prolix, may I hope ſuf 
fice to keep me from being ſuſpected of the Vanity -of 
thinking my ſelf above other mens aſſiſtance. But the 
reaſons of my ſo much declining to make uſe of other mens 
Authority, or Expreſſions, were chiefly theſe. Firſt, That 
the Weakneſs of my Eyes has this long time kept me from 
reading almoſt any Books, ſave the Scripture, with ſome 
Critical Expoſitions of it, and here and there ſome Porti- 
ons of the Writings of thoſe that pretend to teach their 
Readers Experimental Matters : And the unfaithfulneſs of 
my Memory as to things of no great. Moment, bas made 
me forget almoſt all the little Philological and florid 
Learning I was formerly acquainted with. 'And really, 
Pyrophilas, as for the Books that treat of Natural Philoſo- 
phy, I am ſo ſenſible of the fmalneſs of the Advantage 
which my Diſabilities have ſuffer'd me to make of them, 
that inſtead of being ambitious to appear a great Reader, 
I could be very well content to be thought to have ſcarce 
look'd upon any other Book than that of Nature. And 
inthe next place, Pyrophzlus, though T ignore not that by 
this plainand unadorn'd way of Writing, I unkindly deny 
my Eſſays many Embelliſhments which I might give 
them, and which perhaps you will think they do abun- 
dantly need; yet my frequent Diſtempers, Journeys, and 
otherAvocations,not allowing me ſo much time as I defir'd, 
to entertain you onFhiloſophical ſubjects, Ithought it more 
requiſite to ſpend thoſe confin'd hours in acquainting you 
with my own thoughts, ſuch as they are, than with thoſe of 
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other Men ; unleſs (asI formerly intimated) I can ſome 
way or other more than barely recite what I recite of 
theirs. And you will eafily pardon me the injury which - 
for your fake I do my own Reputation by this naked wa 
of writing, if you, as well as I, think thoſe the profitable 
Writers, or at leaſt the kindeſt to their Peruſers, who take 
not ſo much Care to appear Knowing Men themſelves, as 
to make their Readers ſuch. 
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Advertiſement about the two following Eſſays. 


*He Author of theſe Diſcourſes had inlazged them in 

EL. this cond Edition with divers Obſervations and. 
Experiments, but that he has made uſe of them already in 
other _ belonging to his Sceptical or r Doubting Na- 
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THE FIRST 


EF, SSA 
| Of the Unſucceſofulneſs of " 


EXPERIMENTS. 


WEEN Am very ſorry, Pyrophiles, that to: the many 
Ev (clſewhere enumerated ) difficulties which 
{& you may meet with, and muſt therefore ſur- 
?z mount, in the ſerious and effeQual proſecy- 
AAS tion of Experimental Philoſophy, I muſt add 
one diſcouragement more, which will perhaps as much 
ſurprize !you as diſhearten you ; and it is, That beſides 
that you will find ( as we elſewhere merition) many of the. 
Experiments publiſh'd by Authors, or related to you by 
the perſons you converſe with, falſe or unſucceſsful, (be- 
fides this, Ifay ) yott wiil meet with ſeveral Obſervarions 
and Experiments; which though communicated for true 
by Candid Autborsor undiltruſted Eye-witn«fles, or per- 
haps recommended to youty your ownexperience, may 
upon further tryal diſappoint your expectation, either not 
at all ſucceeding conſtantly, or at leaſt varying much from 
what you expeCted. {lot 2.6 | | 
This Advertiſement may ſeem of ſo diſcouraging a. na- 
ture, that Tfſhon]d much ſcruple the giving it you, but that 
. G 2 | 


F< tho 
:8, '- 


I ſappoſethe' trouble at-that-unſtccefsfulnefs which you 
may meet with in Experiments, may be ſomewhavleſkned, 
by your being forewarned of: ſuch' contingencies : And 
that if you ſhould'have the luck to make an Experiment 
once, without being able to perform'the ſamethiog again, 
you might be apt to look upon ſuch difappointments as 
the effets of an unfriendlineſs in Niture or Fortune to 
your partigular attempts; as preceed butfrom a ſegret.con- 
ringencyNaciden 46 ſome cxpefimentsaby whomſgever 
theybe.Myed. £2 \ - {UP { bo 
ButSecauſe, Pyrophzlus, the Advertiſement which I am 
about to give'you' may ſeem;' as Paradotica), ſo diſcou- 
raging 3 it will be but reaſonable that I preſent you with 
ſome inſtances of the requiſiteneſs'6f it.: which I ſhall the 
more willingly do, becauſe therebWI may nor only evince 
the truth of it, but ſomewhat leſſen the deſpondeney it is 
apt to produce, by letting you fee, that though fome'of 
yeur Experiments fthould not always prove conſtant, you 


have divers Partners. in that infelicty,, who have.not been 


diſcouraged by it. 1 po ag LIB 
To make nice and curious. diſtindtiens of the -ſfeveral 
grounds and occaſions of the Unſucceſstulneſs of Experi-. 
ments, would perhaps prove a work of greater difficulty 
than uſe, ang therefore I ſhall-:content -my-.ſelf grotly to. 
| diſtinguiſh the cauſes of that unfſucceſsfalneſs, into the. 
particular or miſtaken properties -of the Materials imploy'd. 
about them,.. and ſome ſuch error committed inthe hand-.. 
ling of theſe Materials, _ as though it hinder the ſucceſs of. 
the Experiment, is: not eafie to be; diſcerned. . Which. 
therefore I mention, that I may. diſtinguiſh, theſe kind of 
Errors that I am now to conſider-from thoſe more obvious. 
oges,' which proceeding barely from-the. unskilfulneſs- of 
the Tryers of the Experiments, may be eafily.enough dif>, 
cerned,and either reaifiid or avoided by a knowing Artiſt, 


or.a. perſon well vers'd and expert jp. making thoſe. parti:. 
: P cular. 
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calar-Experiments, which through that unskilfulneſs may 
have muſcarried. | h 
-\-The Materials to be nplogd about the Experiments 
we-are conſidering may alſo admit of feveral diſtin&ions z 
as into Natural and: FaCtitious, Sincere and Aduilterate, 
Simple and Compound, &c. But: we ſhall likewiſe pur" 
poſely forbear: the inſiſting. on any of rheſe;- and content 
our ſelves to caſt what we have to ſay on this part of our - 
Theme, into a few and comprehenfive Obſervations. 
And in the firſt place we will obferve, that divers Expes 
riments ſucceed not, becauſe they were at one time tryed 
_ with Genuine Materials, and at another time with'Sophi-= 
ſticated ones : andin this cafe it may be all one, as-to the 
Event of the Expeviment, whether the Materials where- . 
with it was ſucceſsfully try'd were ſophiſticated or not, if + 
thoſe made uſe of in the latter *ryal were of differing Qua- 
liries from thoſe employ'd in the former z becauſe it may 
very well happen. that ſophiſttcatedBodies (as we may have' 
occaſion to ſhew hereafter)by the addition of thole things,* 
or by that deceitful. way of preparation, whereby they' 
. have been ſophiſticated,- may acquire an aptitude to pro=: - 
duce ſuch effects, as had they not' been adulterated,* 
they would.not have been fit to do. Now it is ſcarcely: 
1magivable to himthat has not been very-converſant with” 
the Drugs and+:Stmples (old in Shops, how generally they”, 
are adulterated: by the.fraudulent-avarice of the Sellers,” 
eſpecially if they be ſuch whoſe prectouſneks may make * 
their Sophiſtication very beneficial to them that praiſe it, 
It has b&n lately much complained of 'by ſome of the? 
Cultivators of Clover-graſs, that of-a great quamiity of* 
' the. Seed not any Graſs ſprung up;z-which-not being tmpu-- - . 
table to the Soy], nor the Sawer, proceeds, as ſome Ana--: 
Jogical obſervations make me- ſuppoſe, fromthe effeteneſs- 
{it I may fo ſpeak.) of the ſuperannuated Seed ſometimes + 
{ald in the Shops. - And upon. this Subje& I.cannot-conceal- + <I 
| from: -: = 
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from you what wag lately affirm'd to me by one of the 
eminenteft and ſobereſt Chymiſts of Amſterdam, who was 
alſo an Indian Merchant, who aſſur'd me, that moſt of the 
Cinnamon and Cloves that is brought into theſe Weſtern 
Regions, is defrauded in the I-dies of much of the fineſt 
and ſubtileſt Aromatical parts before it be ſent into Exrope. 
And to give-a more familiar Inſtance to our preſent pur- 
poſe, you may be pleaſed to remember, Pyrophilas, that in 
one of the firſt of theſe Eflays, we have made mention to 
you of great ſtore of living Creatures which we had obſer- 
ved in Vinegar; of the truth of which Obſervation we can 
produce divers learned and ſevere Witneſſes, who were not 
to be convipced of it till we had fully ſatish'd them by ocu- 
lar demonſtration : and yet, Pyrophil#s, there are divers 
parcels of excellent Vinegar, wherein you may invain ſeek 
for theſe living Creatures: and we are now diſtilling ſome 
of that Liquor ( which if we did not think to be of the 
ſtrongeſt and belt fort, we ſhould ſcarce think worth the 
being diſtill'd for Spirit ) wherein nevertheleſs we can nei- 
ther by Candle-light nor by day-light diſcern Any of thoſe 
little Creatures of which we have often ſeen Swarms in - 
other Vinegars. Of ſuch fraudulent tricks'as thoſe lately 
mentian'd, I-could eafily give you divers Inſtances, it 1 
were not afraid of teaching Fallacies by diſcovering them. 
But ſome are ſo notorious, or otherwile of fuch a nature, 
as that it way be more uſetul than dangerous to mention 
them, : 

It is commonly known, that Sab/imate is wont to be ſo- 
phiſticated with Arſ2zck * and how differing the ects of 
ſuch Sublimate may be trom thoſe of that which is faith- 
fully prepar'd, notunly upon Metals, but (when Mercauriws 
Dulcis and other Preparations are made of it ) upon hu- 
mane Bodies, they, and ſcarce any but they, who are ac- 
Fuainted with the noxious qualities of Arſnick, both to 


Hlerals and Men, can readily imagine. And indeed as for 
Chymical 


x. 
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Chymical Preparations Helmont _Accipe pubverem Johannis ce 
hin h Vigo Propria manu paratam , 
was not MUCH 1N the Wrong, WNED ugm alioquin admiſtus Minio+ 


be affirm'd, There were ſcarce a- «ft adutteratas, prot quale- 
cungue Medicamen Chymicum 


ny, vulgarly fold in ſhops, to be ,,5,.1- cmapern 
rely'd- on as faithfully prepar'd. anne 


And for my part, I have ſo often , Sn nent olea ofentalia 
met with Chymggal Pr eparations. hates, —_— = 
which I haye found unſincere, that Sn2#/a,0c. Idem de Feb.c.15. 
I dare ſcarce truſt any, either inthe adminiſtration of Phy- 
fick, or ſo much as in the tryal of conſiderable Expert» 
ments, which either my own Furnaces do not afford me, 
or wherewith I am not ſupply'd by ſome perſon of whoſe 
Skill and faithfulneſs I have a good opinion. The other. 
day, having occaſion to uſe ſome Spirit of Salt, whereof [ 
was not then provided, I ſent for ſome to a Chymilt, who 
making it himſelf, was the likelier to afford that which- 
was well made - but though | gave him his own rate for it, 
at the firſt ReCtification even in a Retort, a ſingle pound. 
afforded us no leſs than fix ounces of phlegm 5 and after- 
wards being further reQifi'd in a high body and gentle 
heat; the remainiog Spirit parted with a ſcarce credible 
quantity of the like nanſeous liquor, and after all theſe ſe- 
queſtrations of phlegm was not pure enough to perform 
what we expected fromit. Of which complaining to an: 
excellent Chymiſt of my acquaintance, he ſent for *pirit 
of Salt to a very eminent Diſtiller of 1t, who gets much by: 
his profeſſion, and paſleth For a very honeſt man : but this 
Spirit, beſides its weakneſs, diſcover'd it ſe]f to be ſophilit-- 
cated with either Spirit of Nitre, or 4qua fortis, which be- 
tray'd it ſelf by..its peculiar and odious ſmell; whereas 
Spirit of Salt skilfully and ſincerely drawn, is commonly of 
a greeniſh colour, bordexing upon yellow, and Math uſual- - 
ly a Peculiar, and ſometimes (as I can'exemplifie to you in. 
ſome of mine) a not Unplealing imel}.' And let me on 
this occaſion advertiſe you, Pyrophilus, that in divers caſes. 


 *, 
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Tis not enough to ſeparate the aqueous parts by Dephleg- 
mation, as-many Chymiſts content themſelves to do, but 
ſome Liquors contain alſo an unſuſpetted quantity of ſmall 
corpuſcules .of ſomewhat an earthy nature, which being 
aſſociated with'the ſaline ones, do clog or blunt them, and 
thereby weaken their aCtivity : And therefore ſuch Li- 
quors to be well depurated require theeing diſt1l'd off, 


and that with a ſlow fire, that the dry fxces may be left be- 


- bind inthe bottom of the Glaſs. To fatisfie ſome perſons 
. that this Obſervation is nct groundleſs, we have ſome- 
- times taken of the better ſort of Spirir of Salt, and having 


carefully dephlegm'd it, remov'd it into lower Glaſles, 
(that the leſs heat will ſuffice to make the Liquor aſcend) 


_ and having gently abſtracted the whole Spirit, there re- 


main'd in the bottom and-the_neck of the Retort whence 
'twas diſtill'd, ſo great a quantity -of a _—_— dry and {tip- 
tical ſubſtance, for the moſt part of a yellowith colour, 
that it ſeem'd ſtrange tothe beholders, that ſo clear.a Spirtr 
ſhould conceal ſo much of it : and we our ſelves ſhould 
bave wonder'd at it too, had we not remember'd, that in 


what the Chymiſts are wont to call the Oyl or Rectif'd. 


| Butter of Aztimony made with Sxblimate, the Liquor, 


though diftill'd and very'limpid, almoſt like fair water, 


confiſts in great part of the very body of the Antimony : 
which we would here manifeſt, but that we elſewhere do 
It, and therefore chuſe rather in this place to take notice, 
that the Spirit of Salt after this fecond depuration was ſo 


.Chang'd, that it ſeem'd to be a much nobler, and almoſt 


another Liquor than it was before. 

But to return to our ſophiſticated Spirit - what differ- 
ing eff-&s would be produc'dby true'Spirit of Salt, and 
that whiclis mixt with the Spirit of Nztre, he that knows 
the great diſparity in the operations of thoſe two Liquors, 
whereof (to mention now no other-Inſtances) the-former 


Will precjpitate Silver, when the latter has.diflolv'd it, may 
| eaſily 
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eaſily inform you- Which Inſtances I mention not as the 
confiderableſt which may be produc'd- on this SubjeR, 
but as the freſheſt inmy memory. 

In the next place, Pyrophiles, 1 obſerve, that even when 
the Materialsimploy'd about Experiments-are no way ſo- 
phiſticated, but genuine, and ſuch as Nature has produc'd 
them, or Art ought to prepare them, even then, I fay, 
there may be a very canſiderable Diſparity betwixt Con- 
cretions of the ſame kind and name, and which paſs with- 
out ſuſpicion for bodies of perfectly the ſame nature. 

This may, to you, Pyrophilns, ſeem' a great Paradox; 


| but {perhaps upon examination it will appear a great 


Truth : which becauſe I am perchance the firſt,” or one of 
the firſt, that has ſolemnly aſſerted, I hope I ſhall obtain 


'your pardon if I infiſt ſomewhat the longer upon the ma- 


king it out. For though Antimony ( and the like is to be 
underſtood of Quick-filver, Gold, Copper, Tin, &c.) is 
wont. by almoſt all men without hefitancy to be look'd 
upon as being all of it of the ſame nature as well as deno- 
mination 3 yet he that will take the liberty to ſuſpe& that 
they may be deceiy'd in that opinion, and then heedtully 
obſerve the differing progreſs and event of Experiments, 
may very well diſcern, that there is as well a difference in 
Minerals of the ſame kind, as there is in Vegetables and 
Animals of the ſame ſpecies. And as the White-roſe, 
the Red-roſe, and the Damask-roſe difter much from one 
another, though all three be Roſes; and as the ſowre and 
ſweet Orange are very differing betwixt themſelves, and 
both of them from the Chia Orange, though all be Oran- 
ves; and as the Hound, the Grey-hound, the Spaniel, the 
Tumbler, the Maſtiff, and the Water dog, &c. are very 
diveilly qualifid, though all of them be Dogs: fo neither 
are all the parcels of Antimony to be met with in Mines or 
Shops of altogether the ſame Qualities, though all of them 
be Antimonial Concretes. There 1s indeed this ditterence 
. H betwixt 
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betwixt the variety to be"obſerved in Vegetables and: 
Animals, and that which is to be found in Minerals, Thar 
the former is wont to be more obvious to the Eye, and 
betray it ſelf by ſome difference to be obſerved, either in 
the ſize of the Creatures of the ſame kind, or- in ſome pecu- 
liar ſhape or coltour, by which'tis eaſte for. Nature .con- 
ſpicuouſly to diſcriminate bodies that confiſt of many dit- 
cernably diſtinct parts 3 whereas Minerals appearing to 
the eye either to be perfeCtly fimilar, as Metals, or at leaſt 
P conſiſt but of two or threediſtin& ingredients, as Cirna- 

er, and ſome other Mineral Concretions, the diverſity to 
be found betwixt Minerals of the. fame Denomination is 
hardly to be diſcerned, before Experience have diſcover'd 
It. 

And on this SubjeQ I confider, that the womb (if I may 
ſo ſpeak) of a Mineral body is not always like that of an 
Animal, a place by a competent and peculiar involving 
fence ſecur'd from the intruſion of, all bodies not of kin to 
that included in it - But a Mineral being generated in the 
bowels of the Earth, its womb is oftentimes acceſhible and 
open to otherMineral Juycesor Steams that paſs that way, 

- though of never ſo differing natures from that of the more 
copiousMineral.Inſomuch that not only I have had the op- 
portunity to obſerve (not without ſome wonder) Minerals 
of differing kinds, as Marchaſites and Metals, Marchaſites 
and Stores, ( I mean Stoxes properly fo call'd ) Salt and 
Sulphur, and the like, blended in the ſame ſmall lump of 
matter 3 but I have ſometimes found in a great maſs of one 
fort of Mineral, ſmall parcels of -a Mineral of a quit differ- 
og kind perfectly inclos'd in the ſubſtance of the other. 
But to reſume what we were ſaying before, theſe intruding 
bodies (if I may ſo ſpeak) being coagulated, and perhaps 
ripened together with the former by length of time, are 
not eaſily either ſeparable, or ſo much as diſtinguiſhable 
at.their firſt digging out of the ground, and much leſs _ 

; | their 


R III 2 
Md Mogi. , NIRO Ts 5 cas 
Es ab; y SEARS | 4 ins 4s. bh IN 
yt EOS SR SLT 6 SEN" WIR een to, nf 
2 ! q ” 5 PE AGE a6 IF) \ 
Dm Ran be 


WIE. »- 
by meg Ras 4D <a Abad 
3 o 64:79 He Rs Re HEN 
: ee ru Oe Rena 
> ELIA Y RET CO 


(-51 9 

their Colliquation. For the ignorant or heedlefſs Mine- 
man aiming only at the obtaining a quantity of ſuch a 
Metal, or other Mineral; as may be vendible-under ſuch a 
determinate name, has.neither the deſign, nor perhaps the 
$kill, to make nice ſeparations of the Heterogeneous bo- 
dies to be met with in his Oar, but melts ſo much of them 
as he can promiſcuouſly together, and then ſells them, not 
only tothe Merchant, but the Chymiſt, for that Metal or 
Mineral whoſe outward form and properties ( as colour, 
confiſtence, weight, ſound, &c.) it has ; though that Me- 
tal under whoſe name it paſles, be indeed but the predo- 
minant Ingredient of the Lump, wherein divers other 
Minerals may 1n ſmall quantities lye concealed, and yet 
upon occalion be diſcovered by exquiſite ſeparations, or 
diſcover themſelves by unexpected operations, when they 
meet with bodies fit toa&t on them, or diſpos'd to receive 
impreſſions from them, 

I was lately viſited by am ingenuous Goldſmith of my 
acquaintance, who complain'd to me, that being wont to 
buy parcels of Gold brought in ſmall pieces, and as it 
were ſandy corpuſcles, from Guizea, or ſome Country of 
that Coaſt, though he found it upon all tryals very right 
Gold, yet was it fo very pale, that few but expert Gold- 
ſmiths would meddle with it, as fearing it had been ſome 
ſophiſticated Metal 3 adding, that this exceeding paleneſs 
of it ſometimes reduc'd him to melt it with very high- 
colour'd Gold, or tor heighten its tin&ture with that of 
Copper, to bring it tothe colour of ordinary Gold. 

The probability of this may be prov'd by what is related 
by Monſieur Flacoart, Governor of the French Plantation 
in Madagaſcar,who in his newly publiſh'd Hiſtory . 
of that Iſland, ſpeaking of the Metals of it, ſays, —_— 
I y a bien, ec. that is, There 1s certainly Gold _ ge 
among the.Inhabirants of fadagaſear, which has 
not been brought thither by Foreign Ships: for 'tis not ue 
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fible that ſuch Ships ſhould have left them ſo much of that 
Metal as they have ; and beſides, it isof a differing nature 
from that of Exrope, which they call in this Country You- 
lamene Voutrojia. He adds, that this Gold, which they 
call Gold of Malaraſſe, is pale, and 1s not worth above 10 
Crowns, (or about 50 ſhillings) an ounce 3, alſo, that the 
Negroes affirm, that there are many Mines of it in the Coun- 


ny where it was formerly .digg'd ; thatthere is three ſorts 


of-it differing in fineneſs from each other, and. diſcrimi- 
rated by the Natives by three peculiar names. But that 


which he adds as moſt conſiderable, is, That Aalacaſſear . 


Gold is of ſo very eaſie a fuſton, that it is almoſt as eaſily meel- 
ted as Lead; whereas we here find the Gold we deal with 
to require conſiderably ſtrong fires, and are wont to caſt 
in Borax to facilitate the fuſion, 

Having upon occaſion had the Curioſity not long fiace 
to Vifit ſome Mines of Lead, and other Metals, I find, that 
there is a great difference, and diſcernable even to the eye, 
betwixt the ſeveral Oars ; for inſtance, of Lead, ſome of 
which I canſhew you ſo like Steel, and fo unlike common 
Lead-Oar, that the workmen upon that account are plea- 
ſed to call it Steel-Oar, which being of more difficult fu- 
ſion than ordinary, they are wont to mix it with other 
Oar, which they call Firm-Qar, to facilitate the melting 
of it. And I likewiſe took notice of an Oar, which for 
its aptneſs to Vitrifie and ferve the Potters to glaze their 
earthen Veſlels, the Miners call Pottern-Oar, and ſell it 
(at leaſt where I ſaw it digg*dup ) dearer than other Oar, 
from which it differs both viſibly enough, and as the work- 
men affirm, in divers other ( and thoſe leſs obvious) Qua- 
littes 5 and. yet all theſe Oars after fuſion do paſs indiſcri- 
minately under the name and notion of Lead. In which 
therefore it is no wonder that ſeverer Inquirers find a 
great deal of diſparity. I remember I did not long fiace 


cauſe ſome Lead-Oar to be try'd, which being the molt 
promiſing 
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promiſing that ever Haw, made me ſuppoſe it might con- 
tain ſome conſiderable quantity of Silver : but though it 


. prov'd ſorich in Lead as to yield after the rate of ſeventy 


pound in the hnndred, yet one of the moft expert Artiſts 
in Exrope could not extract one grain of Silver out of it 5 
whereas the Lead of very many Mines, being skilfully ex- 
amin'd, will leave behind it upon the Teſt a proportion of 


-pure Silver. . And though this quantity of Silver be not 


conſiderable enough to make ſuch Mines as yield it' paſs 
for Silver-Mines, ( or, as weare wont tocall them, Mines=+ 


| Royal) becauſe the Silver will not quit the coſt of extract- 


ing it 5 yet ſuch Mines, though they paſs but for Lead- 
Miges with the Metalliſt, may appear to be mixt Mines to 
the Naturaliſt,, who may meet with divers Experiments, 
wherein the little Silver that is in them may make their 
Lead operate differentſy from that of thoſe Oars which 
are wholly deſtitute of Silver. | 
And as this diſparity is diſcernable in Lead-Oars, fo it 
may well be ſuppoſed that the like would be diſcovered in 
the Oars of other Merals, if they were but purpoſely and 
s$kilfully examin'd. On which cubjeqtT remember, that” 
a very experienc'd perſon in theſe affairs, and otherwiſe 
very candid and ſober, was lately very deſirous I ſhould 
procure him ſome Tin-Oar, alledging, that he. had met- 
with aſort of it, which after a long digeſtion in Lixiviate 
Liquors, afforded him a very confiderable proportisn of 
the richer Metals, infomuch that having a large quantity 
of that Oar, and finding the Experiment on it to ſucceed 
conſtantly, he promiſed to himſelf a vaſt Income by it : : 
But when that ſtock of Oar was ſpent, the next that he 
procured, though with great carefulneſs manag'd as the 
former, would by no means be brought to afford either ſa 
conliderablea benefit, or ſomuch as any-at all. Which 
brings into my mind, that having once bought a parcel of 


block Tin, (as the Trades-men call that which is of the 


moſt 
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..moſt-pure or unmixt, and as yet unwrought) [ was defi- 
-rous to try if I could not make a Menſtruum to diffolve 


It in ſuch manner as Aqua fortzs diſlolves Silver, and Aqua 
Regis Gold 3; becauſe Chymiſts are wont to complain, that 
though they have a Menſtruum or two that will diſſolve 
crude Tin, yet they want one that will keep it diſfoly'd, 
and will not, which Aqza fortis will, let it fall into a Calx. 


Having therefore (by a way that I elſewhere teach ) pre- 


par'd-ſuch a Liquor as was defir'd, I evaporated a Solution 


of the fore-mentioned Tio, and ſetting it to ſhoot, found, 


ſomewhat to my wonder, that the Cryſtals it afforded 


were not at all like any kind of Vitriol, but broad, flat, 
and exceeding thin, juſt like thoſe of Silver. Whereupon 


for further tryal having examin'd this Salt by the Tongue, 
we found not that it had any ſuch taſte as the skiltully 
made Calx of Tin in Spirit of Vihegar, (wherein *tis not 
Every Calx of Jzp:ter that is ſoluble) which (the laſt time 
we try'd) ſeem'd to us to have, asit were, a chalybeate 
taſte, but ſuch an exceſſive bitterneſs as may be met with 
in the Cryſtals of Silver made with Aqua fortzs : Finding 
alſo this further reſemblance betwixt the Salts of theſe 
two Metals, that they did both of them preſently dye up- 
on the nails and skin a blackneſs that could not in a ſhort 
time be waſh'd off: we ſhould have ſuſpeGted, that the 
'Menſtruum had exalted the Metal diſffolv'd in it to a 
greater cognation to Silver ; but having afterwards pro- 
ſecuted the ſame Tryal with the ſame Menſtruum, and 
another parcel of block Tin, (the former being caſually 
loſt) this Metal, though bought very ſoon after the other, 
and, as I remember, at the ſame place, made us conclude, 
that the event of our trya]s proceeded from our having 
lighted upon a lump of Tin that was of a peculiar Na- 
ture. 

I remember alfo that a while fince a learned and inqui- 
fitive friend of mine found in his Landa parcel of Oar, pare 


of 


0" Po IP RATE Ie prom: C———_ 
. Ye iD X þ o 


LEES Og 


SAND tne 7 IEEE 


we IO 


k n : 
»; [by ” 
UNE I SKA Sx CO YT, GR os 19 eat", PS. ens 
a uy Fa. » = 


R: a CERA as, BE ENS) 1 "3: 
—— 


DO OE ts merit F C 
wall Os ITN ON ors q 
= » " 
ot 

a WE LIC PUR, 4 


(55) 


of which he ſhewed me, and ſome of which I can ſhew 
you, but have not yet made tryal of it, which ſeem'd to 
me, among others that look'd upon it, tobe Copper-Oar, 
and which did indeed after fuſion yield very good Copper; 
but the perſons to whom he committed the examination of 
the Mine, being very inquiſitive, and extraordinarily skil- 
ful, they did (as one of themſelves immediately after con- 
feſs'd to me) find in that Oar, beſides the Copper, no in- 
conſiderable quantity of Silver z and in that Silver (having 
difloly'd it in Aqua fortis) a conſiderable proportion of 
Gold. | 

But to detain you no longer on this Subject, give me 
only leave to ſtrengthen the Paradox I have propoſed by 
the authority of that great and candid Chymilſt Baſelizs Ya 
lentinus, who ſpeaking of Antimony, after he hath told us 
that there are ſeveral kinds of it,. and eſpecially two, the 
one more Mercurial, and of a Golden property, witneſſed 
by the ſhining ſtreaks or beams it abounds with, the other 
more full of Sulphur, but deſtitute of the golden nature 
that inriches the former, adds, that there is ſuch a different 
goodneſs betwixt the ſeveral forts of Antimony, as there is 
betwixt the ſeveral ſorts of Fleſhor Fiſh, which, though 
agreeing in name and, if you pleaſe, in nature, do exceed- - 
ingly differ in point of goodneſs. Which brings into my- 
mind the great difference which I have found, even viſible 
to the eye, betwixt the ſeveral ſorts of Antimony ; and- 
makes me alſo remember, that the other day being by an-- 


' excellent Chymilt ſhew'd a parcel of Antimony as a rarity, 


upon the ſcore of the varioully-colour'd Sulphur where- 
with it was conſpicuouily inrich'd, the poſleſſor of it ſoon: 
after imploy'd it to make Butter of Antimony ; but though 
he were very expert in that kind of diſtillatior® yet inſtead -- 
of the Liquor he expected, upon the approach ofa gentle 
fire, he found the neck and body of his Retort lin'd with 
an Antimonial Cinuaber, (or at leaſt a red ſubſtance, by him 
conclude) 


(56) 


concluded to be Sulphur) at which being furprized, he 


was pleaſed to withdraw his fire till he had acquainted 'me 
with this accident, and in the yet unbroken Retort ſhew'd 


me the Cinnaber, which is not wont ( as you know) to 
ariſe till after the Butter of Antimony is come over, and 
the remaining matter be urg'd with a vehement fire. And 
'tis perhaps to the undiſcern'd difference of Antimonies 
that we may ſometimes aſcribe that contingency, which 
we have divers times had occaſion to take notice of in the 
"making of Antimonial Cinnaber : for though in our Fur- 
| naces 1t hath been very ſucceſsfully made, yet not only we 
have afterwards fail'd of making it, but we have ſeen 
much more expert Chymiſts, and who becauſe of the high 
value they do (not undeſervedly) place upon that Medi- 
cine, imploy themſelves oftner than we in making it, divers 
times unſucceſsfully attempt the preparing it. And it 
may be perhaps alſo from ſome diverſity either in Anti- 
monies or [rons, that eminentChymiſts have ( as we have 
obſerved) often failed in their endeavours to make the 
Starry Regulus of Mars and Antimony. Inſomuch that 
divers Artiſts fondly believe and teach ( what our Expe- 
rience will not permit us to allow ) that there is a certain 
reſpe& to Times and Conſtellations requiſite to the pro- 
ducing of this (I confeſs admirable) body. Upon which 
Sabje& I muſt not omit to tell you, that a while ſince an 
induſtrious acquaintance of ours was working on an Anti- 
mony, Which. unawares to him was, as we then ſuppos'd, 
of ſo peculiar a nature, that making a Regulus of it alone 
(without Iron) the common way, (for his manner of ope- 
ration I enquir'd of him) he found, to his wonder, and 
ſhew'd me his Regulus adorned with a more conſpicuous 
Star than I fave ſeen1n ſeveral Stellate Reguluſles of both 
Antimony and Mars. Tet dare not be too confident that 
this depended only upon the peculiar nature of that Anti- 


mony, becauſe ſince that, my owa Laboratory has afford- 
ed 
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ed-me divers ſuch parcels of Regulus without Mars (ſonie 
of which I have yet by me very fairly ſtellated ) which 
though made of Antimony that ſeem'd ( by its various co- 
lours) to be morerich than ordinary in Sulphur; yet in 
regard the Antimony did not conſtantly afford a Starry 
Regulus, though by the ſame perſon order'd as near as 
could be-after the ſame manner, it did not fo clearly ap- 
ear to-me, Whether the differing event of the ſeveral 
Tryals proceeded from the peculiar nature of this or that 
parcel of Antirzony, or from ſome odd and ſcarce diſcove- 
rable circumſtance in the management of the operation. 
But in either caſe, the mention of theſe uncertain Events 
will properly enough belong to our preſent Diſcourſe. 
As in Antimony, ſo (as I intimated above) in divers 
other Minerals a confiderable diverſity may be obſerved : 
& I remember I was lately preſented with a piece of a Mi- 
nera), which to me, as well as to the reſt who look'd on it, 
ſeem'dto be an ordinary and worthleſs Marchaſite; and yet 
a Dutch Merchant ( a skilful Mineraliſt ) who was the poſ- 
ſeſfor of it, was very induſtrious to procure a greater 
quantity thereof, having in ſome of it, on which he had 


' made Tryals, found a rich proportion of pure Gold. And 


the ſame Gentleman whoſe Copper-Oar I formerly men- 
tion'd, digging for more of that Oar, found lately a quan- 
tity of red Earth, which by knowing Mineraliſts was 
gueſt to be but Bolus, and indeed looked very like it 5 
but being melted with Regulus Martis Stellatus by a skil- 
ful Tryer of Metals, it divers times richly re:ompenced the 
Examiners curiolity, by affording him many grains of fine 
Gold : and though I doubt whether this Gold proceeded 
from the Bolus, or the Regulus melted with it, yet how- 
ever it may ſerve for an inſtance to ſhew that ſome Mine- 
ral bodies, which paſs without diſpute for Minerals of 
ſuch and ſach a preciſe nature, may have lurking in them 
Minerals of a quite other nature, which may manifeft 
| them- 
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themſelves in ſome particular Experiments, (whereinthey 
meet with proportionate Agentsor Patients) though not 
in others. . | 

That the Talck which is wont to be employ'd about 
Coſmeticks is of very difficult Calcination, is' fo known a 
thing to thoſe that have tryed to calcine it, that I have 
met with good Chymiſts that have looked on all the Cal- 
ces of Talcks but as Impoſtures. Nor indeed have we 
calcin'd Venetian Talck without ſome length of time, and 
much violence of heat, But among many ſorts of Talck 
we have here in Erglard, there is one which a moderate 
fire will in lefs than an hour-reduce into a ſnow-white 
Calx, of which I had lately a parcel by me 3 and ſome 
days fince I met with another ſort of Engliſh Talck which 
I could ſuddenly calcine even with the flame of a candle. 
And my experienc'd friend Dr. K. aſſures me, that out of 
a German Talck he met with, he did by digeſting it in a 
ſtrong Solution of Alcalizate Salts ſeparate pretty ſtore of 
good Gold, and might have madeit a very gainful Experi- 
ment, if all the Talck growing in the fame place had been 
of the ſame richneſs. The like almoſt has been affirmed 
to me by a Gentleman of Eminency, who told me, That - 
from a certain Talck he had out of Norway, he had once 
drawn a pretty quantity of very good Gold : and it ſeems 
indeed,that though ſome have been pleaſed to laugh atall 
attempts of ſequeſtring any thing from any kind of Talck ; 
yet ſome parcels of that Mineral afford good ſtore of a 
TinCture, which may for ought I know be of a golden na- 
ture. For I remember I have met with a kind of darkiſh- 
colour'd Talck ( whereof I can yet ſhew you a piece ) 
which when I caſt but into Aqua Regis, the Menſtruum 
manifeſtly work'd upon it, and diflolv'd its colour'd parts 
in ſuch plenty, that the filtrated Solution paſs'd without 
Paracel. de 4j- ſuſpicion among divers knowing Naturaliſts to 
wral. Tra, 1. whom I ſhew d it, for a fair Solutioh of Gold. 

| Par acelſus 
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Paracelſis himfelf reckons four kinds of Talck , Red, 
White, Black, and of that colour which his Interpreter 
tranſlates Luteous + and perhaps each of theſe colours 
compriſes ſeveral kinds of that Mineral. And therefore 
that Mineraliſt did not amiſs when: he added if the ſame 
Diſcourſe, after he had mention'd great variety of Mar- 
chaſites, Stones, and other Minerals, Sed & hoc ve- 
rum eft, in terra multa adhuc condi, que mihi incog- Faracel 
ita ſunt, ſed eadem nec alii norunt. Certum ſiqui- 
dem eſt, progreſſu tereporis tot tamgue varia 2 Deo adhuc pro- 
ditum iri, de quibus nemo noſtrum nedum unquan .ſom- 
#7avit. . | 
. *Tis vulgarly known, that there is a great difference be- 
tween Vitriols that are reputed to be meerly of the ſame 
Metal. And not to mention thoſe Vitriols that I have ei- 
ther made or ſeen, of leſs uſual colours ; nor to take no- 
tice of the Veins, Slate, and evenlooſe Earth, impregnated 
with Coperas that I have had : to paſs by all this (I ſay) 
as for thoſe Vitriol Stones whereof we in England are wont 
to make our Vitriol,. I have ſeen at the chiet work where 
Coperas is made fo great a variety of them, (divers of 
which I have yet lying by me) that I could ſcarcely be+- 
lieve the workmen when they affirmed them to .be all 
Coperas Stones, and. cannot but think it both very likely, 
that ſome of them contain other Mineral ſubſtances beſides 
Vitriol, and very poſſible that the ſaline parts of thoſe 
ſtones upon their ſolution by the Rain, may work upon 
thoſe other ſubſtances formerly concoagulated with them, 
and thereby imbue ſome parcels of the Vitriol made of 
them with qualities other than are eflential to the nature 
of Vitriol, or belong ordinarily,to it. | 
T hat there is alſo a difference betwixt thoſe bodies that 
paſs under the general name of common Salt, cannot but 
be obvious to any Chymiſt that hath occaſion to make 
accurate tryals on that Subje. And as for thoſe Con- 
BR cretes 


(60) 
cretes that paſs under the name of Salt-peter, there is pro- 
| bably no ſmall diſparity among them : for beſides the dif- 
ference which we have obſerved and which: is obvious 
enough betwixt good Engliſh Nitre, and that which is 
brought tis over from Barbary, (which before jt is much 
refin'd abounds very much withan adventitious Salt that 
taſtes much like Sca-ſalt)beſides this 1 ſay,thoſe that do uſe 
both good European & good Eaſt-Indian Salt-peter aſſure 
me, they find much difference betwixt them, and give the 
preference to the latter - and indeed TI have often thought 
I.diſcern'd a conſiderable difference in the operations of 
ſeveral kinds of Salt-peter even after purification :- and 
probably that fort of Salt-peter which near Lo»dox an in- 
genious man of my acquaintance does ſometimes (but can- 
not always) make, chiefly out of Sea-ſalt, hath ſome differ- 
ing qualities from that which is drawn the common way 
out of the Earth. -And indeed Salt-peter being but a 
kind of Sal terre, generated in very differingly-qualifi'd 
parcels of Earth, may probably receive divers qualities 
from the particular ſoy] wherein it grows, though theſe 
qualities lye concealed and unſuſpected under the wonted 
exterior appearance of Nitre. Which conſideration brings 
into my mind what was lately told me by a very ingenious 
Gentleman concerning one. of the eminenteſt of -our Lox- 
don Phyfitians, who was wont, as this Confident of his af- 
ſured me, as an excellent ſecret, to imploy in ſome of his 
choice Remedies that -peculiar Salt-peter which he had 
drawn out of the Earth digg d up in Church-yards. 

And ſuch kind of differences would probably in other 
Mineral bodies be taken notice of, if mens prepoſleſſions 
did not make them aſcribe. the variations they meet with 
1 their Experiments, rather to any other cauſe than the 


unſuſpefted difference of the Materials imploy'd about: 


them, 
Nor. is it only, Pyrophilus,.among Mineral Bodies we the 
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ſame name that ſuch a diverſicy is to be found, but if nar- 
rowly look'd into, 'tis very probablethat a greater diſpa- 
rity may be diſcovered both among Vegetables and Ani- 
mals, reputed of the ſame nature, than hath beea yet taken 
notice of:- Herbariſts indeed have exercis'd a commend- 
able curioſity ia ſubdividing Plants of the ſame denomina- 
tion, and few Naturaliſts ignore that there are (for in- 
ſtance) many ſorts of Roſes, and of Apples, which differ” 
widely betwixt themſclves, as we ſee the difference be- 


' twixt the Red-roſe and the White, betwixt the Crab, the 


Pippin, and the Pear-main. But befides theſe differences 
which are obvious enough to be Regiſtred by Botanick 
Authors, there may be more undiſcern'd ones ( which yet” 
may be conſiderable ones ) betwixt the Individuals of the 
ſame ultimate ſubdiviſion of Plants, arifing partly from 
the temperature of the air, which makes (for example 
Senna growing in Erglard to differ much from that whickr 
is denominated from Alexandria ; partly fronv the nature. 
of the ſoy], as is obvious in the change produced in wild 
Simples tranſplanted into Gardens ; and partly from many 
other cauſes which we have not now leiſure to infiſt upon.. 
But we ſee oftentimes, that one Roſe much differs tronr 
another of the ſame kind, and one Pear-main from-another- 
Pear-main. To which we may add, that the upper cruſt” 
or ſurface of the Earth being impregnated with ſubterra- 
neal exhalations of ſeveral forts, and tempered with varie-- 
ty of Juyces, it may very poſſibly be, that ſome particular” 
Plant may attrad ſome ſuch Juyce out cf a determinate” 
ſpot of ground,as may glve itExotick qualities,and make it 
differ even from the neighbouring Plants of the ſame kind.” 
To which purpofe I remember , that wb). ers” 
une 


years ſince from Geneva towards Italy, I wasin nf age” 


through Switzerland by a Gentleman of thofe parts (whoſe- 
brother had been formerly my Domeftick) invited to his 
Caſtle, and entertained amony other things with: a-fort or 

| | Wine! 
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Wine which was very heady, but otherwiſe ſeem'd to be 
Sack 5 and having neyer met with any ſuch Liquor during 
my long ſtay in thoſe parts, I was inquiſitive to know 
whence it was brought : and being anſwered that: it grew 
amongſt thoſe Mountains, I could not believe it, till they 
aſſur'd me, that growing on alittle ſpot of ground whole 
entrails abounded with Sulphur, ithad from the ſoyl ac- 
quired its inebriating property, and thoſe other qualities 
which . made it fo differing from the Wine of the reſt 
of .the Vineyards of that Country. . And. now I men- 
ton Wine, give me leave, Pyrophiluz, to put you in mind 
of taking notice what a great change is made in that Li- 
quors when upon the receſs of the ſpirits and more volatile 
the others, it degenerates into Vinegar, and yet how little 
either diminution of quantity or any other alteration doth 
appear upon this change to the. beholders eye. And 
though no body is like to loſe an Experiment by miſtakihg 
Vinegar for Wine, becauſe both thoſe Liquors and the 
changes of them are ſo familiar unto us, and becauſe we 
are wont to taſte each of them before we imploy itz yet 
who knows what changes there may be in other Bodies 
with whoſe alterations we are unacquainted, though the 
Eye, which is oftentimes the only Senſe employ'd about 
Judging of them, diſcern no change in them ? as may daily 
be abſcrved inthe ſuperannuated ſeeds of Plants, which 
after their having been kept long beyond their due time, 
loſe all their germinating power without loſing any of 
their obvious qualities. And here let me further obſerve 
to.yqu, that Urine is made much uſe of, not only by Dyers, 
but ;»veral other, Trades-men in divers operations (ſome 
of whicli.ye may elſewhere have occaſion to treat of) be- 
longing to cheir profeſiions. Now theſe men being wont 
indiſcriminately to employ Urine, without examining, 
whether it be rich in Salt or not, and how long it hath yo 
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kept, it may not be Impettinent to take tiotice that Chy. 
miſts, who have otcafion to diſtil it often in great quanti- 
ties, aſſure me that they find a. notable diſparity betwixt 
Urines, that of healthy and young men abounding much 
more” with volatile Salt than that of fickly or aged per- 
ſons 3' and that of fuch as drink Wine freely being much 
fuller of ſpiritous and aCtive parts than that of thoſe whoſe 
drink is but Beer or Water. But becauſe the differin 
ſtrength of Urines,though it be very probable, is not ſo ea- 
fily to be farisfaftorily made out, we ſhall rather infiſt on 
this other Obſervation confirmed to us by Experience, 
which is, that though Trades-men are often wont to. boil 
ſach and ſuch things indifferently in anyUrine,as if it were * 
all one how new or (tale it is, they may ſometimes thereby 
commit conſiderable errots. For recent Urine, wherein the 
ſaline parts are yct'intangled among the reſt, will ſuffer it 
{elf to be boil'd above one half or two thirds away, with- 
out the avolation of its volatile ſalt and ſpirits. Whereas 
Urine that has been divers weeks kept is liable to a Putre- 
faction, whereby the Cement (if I may fo ſpeak ) of the 
Ingredients that it conſiſts of, periſhing, or ſome change of + 
texture occafioning their disjunction (if not alſo concurring 
to produce them ) the component parts fall aſunder, and 
the ſaline Particles extricating themſelves from the reſt, 
will even upon a very gentle heat ( as tryal made on pur- 
poſe has inform'd us) flye away, and leave a'phlegmatick 
and unactive Liquor behind them. In confirmation 
whereof I muſt acquaint you, Pyrophzlav, with what lately 
befel me in reference to the diſtillation of Urine : for ha- 
ving cauſed ſome of it to be buryed in earthen Veſlels in a 
dunghil to-be there putrifi 'd, for five or fix weeks, I was 
by divets occaſional Journeys kept from employing it, gill 
it hadJayn there between four and five months 3 and ob: 
ſerving, when I caus'd it to be taken out, that the covers 
of the veſſels had not been, by him I employ'd to put them 
| 10, 
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In, well luted on, and beſides were in fome places crackt, 
I ſuſpeted that the Heat of the Dunghil had not only 
looſened the ſaline parts of the Liquor, but driven them 
away ; and accordingly by diſtilling it-in a very gentle 
heat, and in a very high Cucurbit, we obtain'd inſtead of 
an aCtive and faline ſpirit, a Jlanguid and nauſeous phlegm, 
And how great odds there may be betwixt ſome Experi- 
ments made with recent and putrifi'd Urine, may be eafily 
conceiy'd by him who knows what operations Salts have 
in the buſineſs of Colours, and is acquainted with their effi- 
cacy in thoſe other Mechanical Experiments wherein 
Urine is wont to beemploy'd. But I fear I have dwelt 
. too long upon this Theme, and therefore I ſhall proceed to 
the next, | 

And inthe third place, Pyrophzlws, I ſhall obſerve to you, 
that there 1s a great difference to be found among many 
things prepar'd by Art, that paſs under the ſame general 
name : which difference may proceed partly from that 
which we have already obſerv'd to be fonnd in the Mate- 
rials of which ſuch facticious Bodies are made, and partly 
from the way us'd in preparing them. To theſe-heads 
many particulars may be reduc'd : But we ſhall at preſent 
reſtrain our ſelves to the mention of two ſorts of prepar'd 
bodies, namely, of ſuch as are not putrifi'd and exalted 
enough, and of ſuch as areſo too much. 

And to begin with the firſt of theſe 5 it is very certain, 
that divers Chymical Experiments delivered by ſober Au- 
thors have been believed falſe, only becauſe the Men- 
ſtruums or other Materials emyloy'd in the unſucceſsful 
tryals of them were not as highly rectifi'd, or otherwiſe as 
exquilitely depurated, as thoſe that were us'd by the De- 
Lverers of thoſe Experiments 3 ſo that oftentimes the 
fault of a bad Menſtruum is injuriouſly imputed to a good 
Artiſt. That experienc'd Chymiſt Yar Helmont, in his 
Paradoxical Treatiſe of the Stone, endeavors ( as we have 
Elſe- 
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elſewhere mention'd) to explicate the manner of its beinp 
generated by the Coagulation immediately enſuing upon 
the mixture of the two volatile Spirits of Urine and of 
Wine, This noble Experiment has been by many unſuc- 
ceſsfully try'd, and has been therefore by them diſcredited 
as a Chymical fiftion : and indeed the firſt, and Think the 
ſecond time we attempted to make that Coagulum, we 
found nothing at all of any ſuch thing as we expedted upon 
the confuſion of the two fore-mentioned Liquors, which 
though never ſo much ſhaken, and afterwards permitted. 
to reſt, did never in the leaſt meaſure coagulate, which 
made us long ſuſpect the Experiment 5 till at lepgth- our 
favourable thoughts of that expert Chymiſt, making us 
think it poſſible that the Spirits we employ'd had not been 
ſufficiently exalted; we dephlegmated fome by more fre- 
quent, and indeed tediousRedifications(which'yet prov'd 
but neceſlary ) and then were ſatisfied by more accurate 
tryals, that Helmzort had not miſ-inform'd us. x 

<0 likewiſe the ſame Author 1a his Treatiſe de Peſte much 
extolling, as a friend to the Stomach, the Entrails, the 
nervous parts, and even the Head, the Tincture or Solu- 
tion of Amber made with ſpirit of Wine (wnich Medicine 
is indeed no ignoble one when adminiſtred to Conſtituti- 
ons that can well bear the heat of it) divers Phyſitians and 
Chymiſts have attempted the preparipg of this Tincture 
with ſuch bad ſucceſs, that they have given out, that ei- 
ther Helmont delivered what was not true, or cconceal'd 
ſome conliderable Circumſtance of the Procels, 

Whereas haviog digeſted ſufficiently dephlegm'd ſpirit 
of Wine upon very finely powder'd Amber, (which if it 
be the higher-colour'd yields the deeper Tincture ) in a 
very gentle heat, (for the negle& of which Caurion even 
expert Aitiſts have often loſt their pains and glaſſes) we 
ave ſeveral times had a good yellow TinCture of Amber, 
which was diſcernable inthe Meuſtruum both by the _ 
K aps 
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In, well luted on, and beſides were in ſome places crack, 
I ſuſpeRed that the Heat of the Dunghil had not only 
looſened the ſaline parts of the Liquor, but driven them 
away ; and accordingly by diſtilling it-in a very gentle 
heat, and in avery high Cucurbit, we obtain'd inſtead of 
an ative and faline ſpirit, a languid and nauſeous phlegm. 
And how great odds there may be betwixt ſome Experi- 
ments made with recent and putrifi'd Urine, may be eafily 
conceiy'd by him who knows what operations Salts have 
m the buſineſs of Colours, and is acquainted with their effi- 
cacy in thoſe other Mechanical Experiments wherein 
Urine is wont to beemploy*d. But I fear I have dwelt 
. too long upon this Theme, and therefore I ſhall proceed to 
the next. | 

- And inthe third place, Pyrophiles, I ſhall obſerve to you, 
that there is a great difference to be found among many 
things prepar'd by Art, that paſs under the ſame general 
name : which difference may proceed partly from that 
which we have already obſerv'd to be fonnd in the Mate- 
rials of which ſuch facticious Bodies are made, and partly 
from the way us'd in preparing them. To theſe-heads 
many particulars may be reduc'd : But we ſhall at preſent 
reſtrain our ſelves to the mention of two ſorts of prepar'd 
bodies, namely, of ſuch as are not putrifi'd and exalted 
enough, and of ſuch as areſo too much. 

And to begin with the firſt of theſe 5 it is very certain, 
that divers Chymical Experiments delivered by ſober Au- 
thors have been believed falſe, only becauſe the Men- 
ſtruums or other Materials emyloy'd in the unſucceſsful 
tryals of them were not as highly reCtih'd, or otherwiſe as 
exquilitely depurated, as thoſe that were us'd by the De- 
liverers of thoſe Experiments 3 ſo that oftentimes the 
fault of a bad Menſtruum is injurioufly imputed to a good 
Artiſt. That experienc'd Chymiſt Var Helmont, in his 


Paradoxical Treatiſe of the Stone, endeavors ( as we have 
| Elſe- 
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elſewhere mention'd) to explicate the manner of its beiny 
generatedby the Coagulation immediately enſuing upon 
the mixture of the two volatile Spirits of Urine and of 

Wine, This noble Experiment has been by many unſuc- 
ceſsfully try'd, and has been therefore by them diſcredited 
as a Chymical fiction : and indeed the firſt, and Think the 
ſecond time we attempted to make that Coagulum, we 
found nothing at all of any ſuch thing as we expected upon 
the confuſion of the two fore-menitioned Liquors, which 
though never ſo much ſhaken, and afterwards permitted 
to reſt, did never in the leaſt meaſure coagulate, which 
made us long ſuſpect the Experiment 5 till at length. our 
favourable thoughts of that. expert Chymiſt, making us 
think it poſſible that the Spirits we employ'd had not been 
ſufficiently exalted, we. dephlegmated ſome by more fre- 
quent, and indeed tedious/ReGifications(which yet prov'd 
but neceſlary ) and then were ſatisfied by more accurate 
tryals, that Helzzoxt had not miſ-inform'd us. . 

So likewiſe the ſame Author 1o his Treatiſe de Peſte much 
extolling, as a friend to the Stomach, the Entrails, the 
nervous parts, and even the Head, the Tincture or Solu- 
tion of Amber made with ſpirit of Wine (which Medicine 
is indeed no ignoble one when adminiſtred to Conſtituti- 
ons that can well bear the heat of it) divers Phyfitians and 
Chymiſts have attempted the preparipg of this TinCture 
with ſuch bad ſucceſs, that they have given out, that ei- 
ther Helmont delivered what was not true, or conceal'd 
ſome conſiderable Circumſtance of the Procels, 

Whereas having digeſted ſufficiently dephlegm'd ſpirit 
of Wine upon very finely powder'd Amber, (which if it 
be the higher-colour'd yields the deeper Tincture ) in a 
very gentle heat, (for the neglect of which Caurioa even 
expert Aitiſts have often loſt their pains and glafles) we 
have ſeveral times had a good yellow Tincture of Amber, 
which was diſcernable inthe Menſtruum both by the _ | 
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and taſte z and tofatisfie: ſome that ſuſpefed the Tinfture 
to proceed but from the exaltation of the Menftruum it 
ſelf by Digeſtion, and to manifeſt that it was a'real-Solu- 
tion of the ſubtiler parts ofuhe Amber, we poured ſome 
Jrops of it into Beer, 'or Water, into which the ſpirit of 
Wine ſuddenly diffuſing it ſelf, the diſſolved Ambe? was 
plainly diſcernable ſwimming like a thin film upon the 
ſurface of the Liquor, whence little by little it ſteamed. 
away Into the air —  -—- EL 

There is likewiſe, as we have try'd, to be drawn- with 
ſpirit.of Wine from pure Salt of Tartar a pretty high Tin- 
ture, and of a taſte which I thought not unworthy the 
taking, notice of: but having a while fince try*'d to draw 
this TioQure with ſpirit of Wine which (unknown to me) 
was much too weak for that purpoſe, after I had kept the 
Glaſs a while in Digeſtion, comiog to look whether or no 
the Spirit was ting'd, Ifound that the Salt of Tartar had 
drawn to it ſelf and imbib'd the aqueous particles of the 
Spirit of Wine, and being thereby ( fora great part of it) 
diſfolv*d into a Liquor like that which'is commonly called 
Oyl of Tartar. per Deliquium, the ſubſiding Salt was by the 
1Merpoſition of that ſaline Liquor proteCfted from the aCti- 
on of the ſpirit of Wine, which beiog by. this new way de-- 
phlegm'd would not mix with the ſaline Liquor, but ſwam 
Entirely above it. To which Iſhall only add in general, 
that the German Chymiſts are divers of them ſo accurate 
in the Redification of their Spirit of Wine,that in Exglard, 
where we are wontto be leſs careful about that Particular, 
it-1s uſual enough for'thoſe Experiments of theirs to be 
unſucceſsfully try'd wherein the Alcohol of Wine (as they 
call it) is requiſite. | > 

And as Spirit of- Wine, fo many. other Menſtruums are - 
made unfit for the perfeting of divers real Experiments, 
barely by their not being ſufficiently freed from their 


weakning Aquoſity. . N 
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Nor is it only, Pyrophilus, in Menſtruums, but in divers 
other Bodies, that the want of an exquiſite Depuration 
may produce in Experiments variety of Events, As for 
inſtance, It has been complain'd of by ſober meo, that their 
Preparations of Silver, though never ſo carefully made, 
have been apt to produce violent Vomits 3- whereas: we 
have not obſerv'd a well-prepar'd Medicine of duly refin'd 
Silver to work Emetically even in Women and Girls, ;but 
by Seige or Urine. But we cannot wonder at the violent 
operation of Medicines made of ordinary Silver : for. not 
only that which is coyned is wont, as the Mint-maſters 
themſelves have confeſs'd to me, to be allay'd with :ſome- 
times about a twelfth part, ſometimes a ſmaller or greater 
proportion of Copper, for the greater conveniency of the 
Coyn, but even that Silver which is commonly at great 
rates fold for refin'd Silver, is not wont to be ſufficiently 
freed from its Copper. Which I not long ſince manifeſted 
In the preſence of one of our richeſt and eminenteſt Refi- 
ners, by diſlolving ſome of his pureſt Silver in his own Aqua 
fortis 3, for the greenneſs of the Solution quickly betray 'd 
the adherency of Yena# to the Silver, And no wonder 5 
for I have ſeldom ſeen our chiefeſt Refiners blow off from 
their Silver upon the Teſt above half its weightof Lead, 
whereas we think not our Silver ſufficiently refin'd for 
ſome purpoſes, till it have been freed from five or ſix times 
its weight of Saturn, and then it has ſometimes afforded a 
Solution almoſtas clear as water, with only now and then 
a light touch of Sky-colour, but nothing near ſo- high as 
the Ceruleons ( Liquor that is ſuppoſed tobe a true) Tin- 
c_ of Silver, artificially ſeparated-from the reſt of the 
Body. 41% $5 L 

Now that ill 'effe&ts by the mixture of Copper may be 
produc'd in ſuch Medicines as ought to be of pure Silver, 
he that 1s acquainted with the violent Emetick qualities of 
Venus can ſcarcely doubt.And as in men's bodies,{o in other 
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ſubjeRs, thoſe Experiments may eafily deceive the Artiſts 
expectation, when he hopes to-perform with Silver and 
Copper together thoſe things which ſuppoſe and re- 
quire Silver without Copper, or any adventitious Metal. 
And as Silver, ſo Gold is very often employ'd: for pure, 
when it 1s not ſo : for even the foliated Gold which' is 
eommonl]y ſold here in England, how fine ſoever 'tis repu- 
ted, is not-altogether free from the pollutions of other Me- 
rals : for our Gold-beaters, though for their own profit 
fake they-are wont to uſe the fineſt coyned Gold:they can 
pet-(as that which is capable of-the greateſt extenfion un- 
derthe Hammer) yet they ſcruple not to employ coyned 
Gold, and that the Mint-maſters ( as themſelves inform 
me) are wont to allay with Copper or Silver, to make the: 
Coyn more ſtiff, and leſs fubje& to be waſted by attrition. 
And as for thoſe many Gold-ſmiths and Chymiſts who. 
think their Gold moſt requiittely refined when they have 
blown from it-on the Teſt a due proportion of Lead, they 
may be therein ſometimes miſtaken : for though Saturs 
may carry away. with him all the Copper that did imbaſe 
the Gold, yet he does not likewiſe free it from the Sttver 
(for which purpoſe Aqua fortis is therefore wont to be 
ue'd) nay, the skilfulleſt Refiner that I ever yet knew, hath 
ſeveral times afftirmed-to me, that coupleing fine Gold with 
Lead, the Gold has after-retained and protected from the 
firea proportion of Silver that lay lurking in the Lead, 
and was afterwards ſeparated fromthe Gold by Aqua for- 
tis, but in ſo ſmall quantity, that the Experiment (the coſt 
and pains conſidered.) was not lucriferous. And of this 
fort of [nſtances, Pyrophilus, more might be prefented, if 
we did not thiuk Prolixity might be. unwelcome to 
Ou. 
s But as many Experiments ſucceed not according to ex- 
peQation, becauſe the Menſtruums employ'd about them 
were not pure enough, ſo ſome miſcarry ar" Men- 
ruums . 
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ftruums are but too exatly depurated : for it is not {6 
much the purity of Liquors in their kind, as their fitneſs 
for the particular purpoſe to which they are defign'd, that 
is in Experiments to be principally regarded. For in: 
{fance, we have ſometimes for recreation ſake, and to af- 
fright and amaze Ladies, made pieces of white paper and 
linnen appear all on a flame, without either burning, findg- 
ing, or as much as diſcolouring them. This is performed 
by plunging the paper very throughly in weak Spirit of 
Wine, and then approaching it to the flame of a candle, by 
which the ſpiritous parts of the Liquor will be fired, and 
burn a pretty while without harming the paper. Bur if 
this Experiment be tryed with exquilitely rectifi'd Spirit 
-of Wine, it will not ſucceed.Of this Phxnomenon this plau- 
ſible reaſon has been affign'd, that the flame of the Spirit 
of Wineis ſo pure and ſubtile,that like an 1gnzs lambers, it 
will not faſten upon the paper. But Experience has in- 
form'd us, that this ConjeCture is but a miſtake, for the 
flame of Spirit of Wine is'fo hot, that I bave in Lamp- 
furnaces employ 'd Spirit of Wine inſtead of Oyl, and with 
the ſame flame I have not only lighted paper, but candles; 
and even melted foltated gold. The true reaſon there- 
fore why that paper is not burned by the flame that plays 
about it, ſeems to be, that the aqueous part of the ſpirit of 
wine being imbibed by the paper keeps it' ſo moiſt, that 
the flame of the ſulphureous parts of the ſame ſpirir 
cannot faſten on it. And therefore when the deflagration 
is over, you ſhall always find the paper moiſt 5 and ſomes 
times we have found it ſo moi(t, that the flame of a candle 
would not readily light it. Andon the other fide, having 
purpoſely made tryals of plunging paper into ſufficiently 
dephlegmated ſpirit of wine, the paper not having aques | 
ous moiſture to defend it, was very readily kindled and 
burned by the flaming ſpirit. - And one of our beſt waz s - 
to try-the pureneſs of ſpirit of wine- is grounded on this 
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very ſuppoſition + For dipping it in a Cotton-wiek like 
that of a candle, and ſetting it on fire, if the flame faſten on 
the wiek, it is a ſign of the goodneſs of the ſpirit ; but if 
it do not, we conclude it to be weak, and not ſufficiently 
dephlegm'd. It hath been likewiſe obſerv'd, that 4que 
Fortis will work more readily on Lead if it be allay'd with 
water, than if it be purely re&ifi'd. I other-where alſo 


-mention an Agra fortzs I have us'd, which was ſo ſtrong, 


that it would not well diſſolve ſilver it ſelf unleſs I firſt 
diluted it with fair water. And within this very week 
wherein I write theſe things, I have had an unwelcome 
proof that Liquors-may by too exquiſite a Depuration be 
made unfit for our purpoſes. For having, to gratifie ſome 
ingenious friends, made a certain Menſtruum, wherewith 
we had formerly done ſome things upon Gold which were 
(not altogether without cauſe) thought ſtrange enough, 
we took care at this time to ſeparate it from whatever was 
either of an aqueous or an earthy nature more exactly 
than ever we had formerly done. But coming to make 
uſe of this ſort of Menſtruum, we found to our trouble and 
loſs, that inſtead of performing its wonted operations up- 
on Gold better than before, we could do nothing at all 
with it : For it will. not now by heart it ſelf be brought to 
touch gold, though that Metal were wont to bediſloluble 
in it evenin frigido. And to ſatisfie you, that 'twas the 
too-exquilite depuration of this Liquor, eſpecially from its 
terreſtrial parts, that thus unfitted it to touch a Metal 
which is otherwiſe wont ro melt as it were naturally in it 
without Ebullition (almoſt like Ice in luke-warm water) 
we will ſabjoyn, that not ohly we in vain try'd to make it 
ſerviceable by weakning it with fair water 3 but having, 
for tryal ſake, taken a little of this numerical parcel of 
Liquor before it was ſo carefully refia'd, we found that it 
diflolv'd crude gold as well as we had reaſon to: expett. 
And it would be confider'd whether or no in the Extracti- 
on 


© TT TO PIES ST > 1175 ao ery 
Oe 
© 


| (71) 
on of the TinQures of &veral Bodies, Chymiſts do not 
only put themſelves to a needleſs, but to a prejudicial 
trouble, when they refuſe to employ any other ſpirit of 
wine than that which is highly rectifi'd. For, though in 
many Bodies the parts defir'd by the Artiſts being the Sul- 
phureous ones, the Menſtruum is the better for an exqui- 
ſite Nephlegmation 3 yet in divers other Concretes the 
uſcful and efficacious parts have in them ſomething of Sa- 
line, which makes them more free to impregnate copiouſly 
fuch Liquors as have ſome Aqueous mixed with their Sul- 


_ phureous parts. 


But becauſe there is nothing more eafte than by diluting 
ſpirit of wine, though never ſo ſtrong, to make it'as weak 
as one pleaſes ; and becauſe pure ſpirit of wine 15 that of 
all other Menſtruums that Chymiſts generally make moſt 
uſe of, and which coſts them moſt of charge and trouble, 
(inſomuch that+ here in Loxdox that which is perte&ly de- 
phlegm'd is valu'd, 1n their ſhops that ſell both, at ten 
times the price of common ſpirit of wine; ) Ipreſume you 
w1ll not take itill, that without being oblig'd to it by the 
Title of this Diſcourſe, I rake this occaſion to acquaint 
you with the way I employ to obtain dephlegm'd ſpirit of 
wine: Eſpecially fince the practice of thecommon way of 
frequent ReCtifications 1s (not to mention other Inconve- 
niences) wont to prove either exceeding tedious, or 1n* 
ſnfficient. Put then about an inch thick of Tartar calcin'd 
to whiteneſs ( for I find it not neceſſary to-reduce it to a 
Salt ) and very dry into the bottom of a tall and ſlender 
Glaſs body, and pour on it as much ſpirit of wine that has 
been but once redifi'd, as will, when they haye becn ſhak'd 
together, ſwimabove the Tartar a fingers breadth ( more 
or leſs in proportion to the Tartar you put in ) and then 
the Head and Receiver being carefully faften'd on again, 
in a gentle heat draw off the {pirit of wine, ſhitting 1f you 
pleaſe the Receiver when about half is come over, and on 

nee 
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need be, reQifying once more all that you diſtil upon dry 
Calx of Tartar as before. Whether or no you may meet 
with this Method in ſome Chymical Books, I know not-: 
But it ſeems that either it has not been clearly taught, or 
has been propos'd by ſuſpeCted Authors, or ele among 
other Proceſles, by being found in whoſe company it has 
been diſcredited. For the moſt ancient and experienc'd 
Diſtillers I have met with, have either contented them- 
ſelves to follow the common way of repeated ReQificati- 
ons, though thereby they loſe much time, and much ſpirit 
of wine ; or elfe have had recourſe to peculiar Veſlels of 
ſuch a height, as beſides that they are neither eaſily nor 
cheaply#o be procur'd, do not, as far as I have hitherto 
ſeen, excuſe the need of reiterated ReCtifications. Where- 
- as, when we conſider'd that the fix'd Salt of Tartar readi- 
' Iy imbibes Aqueous bodies, and that yet it will not at all 
mix with pure ſpirit of wine, it was eafje to conclude, 
that the Phlegmatick part of the ſpirit of wine would be 
ſoak'd up by the Alcalizate Salt, whereby the inflammable 
part would be freed fromit. And accordingly when we 
proceeded after the manner above preſcrib'd, we found 
that the Liquor that was produc'd upon the firſt Recifica- 
tion from the Salt, being fir'd in a warm Silver-ſpoon, did 
not leave behind it one drop of Phlegm, or ſo much as the 
leaſt moiſtureupon the ſpoon, nay, and indeed did indure 
a ſeverer Examen, to which for curioſitie's ſake we thought 
fit to put it. And when the Diſtillation was carefully 
made, we found by frequently (for tryal ſake) ſhifeing the 
Receiver, that all the Spirit that aſcended was ( to ſenſe ) 
equally pure, ſince that which came up laſt of all, even till 
the Calx ſeem'd tobegin to grow dry, by beginning to 
cleave at the top, did burn all away, as well as that which 
came over firſt. And having for further tryal taken out 
the calcin'd Tartar, and diſtill'd it with a good fire, it 
fielded us pretty [tore of a nauſeous and ſtrongly-ſcented 
Liquor, 
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Liquor, which ſeem'd to be but __ both to the taſte, 
and by its; not being at all inflammable though carefully 
try'd. ' The ſame Calx of Tartar being kept in fome 
earthen Veſlel upon the fire tillit be well dry'd; which will 
requirea good heat, may be employ'd more than onde in 
this operation. And'twas not needleſly that we preſorib'd 
Bodies tall and flender : For. we found not. the. Experi- 
ment to ſucceed jnlarge/and Jaw ones, and wuch leſs in 
Retorts, in which the Phlegm is wont to riſe together. with 
the Spirit 3 yet we found, that provided the diſtillation 
were made with a {ufficiently mild heat, a Glaſs, though 
very broad, and but moderately high, would ſerve the 
turn ſo far, as that the firſt half that aſcended (the other 
being very weak) prov d a Spirit that in a filver-ſpoon 
would burn perfectly all away. And becauſe white Calx of 
Tartar is ſometimes not ſo eaſe to be procur'd, we will add, 
that we have for tryal ſake ſometimes ſubſtituted Quick- 
lime, or Salt of Pot-aſhes, (made by a lingle Solution, Fil- 
tration, and Coagulation) with no bad ſucceſs,eſpecially in . 
caſe of removing the Receiver before the Aſcenſion of the 
Jaſt part of the Liquor, though even that it ſelf has ſome- 
times from Quick-lime come up ivflammable enough, 
And therefore this Alcohol of wive we peculiarly call the 
Alcalizate Spirit of Wine z and the rather, becaule Spiritas 
vint Tartarizatus, which perhaps may be thought the pro- 
pereſt name for it, is employed by eminent Chymical Wrj- 
ters to ſignifie a different thing. And a practicable way 
of making ſuchan Alcaliz'd and pure Spirit of Wine, we 
thought not unfit to teach you here once for all, in regard 
the Menſtruum is fo highly uſeful, not only for TirCtures, 
Extracts, and many other Chymical operations, but 1n the 
making of divers Philoſophical Experiments, and particu- 
larly ſome of thoſe which you may meeg with in cur Wrij- 
tings, And an eminently ingenious perſon ( but to me x 
itranger) chancing to pet a _—_ of this Eflay, was pleaſed 
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togive me thanks for this laſt part of it, becauſe, though 

he had very often madeulſe of Salt of Tartar to improve 

Spirit of Wine 3 yet hedid it before, not to dephlegm the 

weaker Liquor, but to acuate the ſtrong with the Alcali: 
Which though I deny not to be'a thing feaſible , yet 

" (as Ttold him) unleſs it be skilfully attempred, the highly 

reQif'd Liquor that is poured on, will rather leave ſome 

of its moſt {piritous parts behind, than carry up ſo fixt a 
Salt. 


T-HE 


THE SECOND 
ESSA WM 
Of Un-ſucceeding 
EXPERIMENTS. 


© HAT has beenalready ſaid, Pyrophilur, may, 
I hope, ſuffice toſhew you, how Kxperiments 
may miſcarry upon the account of the Mate- 
rials employ'd 1n trying them. And there- 
+9&8 fore we ſhall now paſs on to conſider the Con- 
tingencies to which Experiments are obnoxious upon the 
account of Circumſtances, which either are conſtantly un- 
obvious, or at leaſt are ſcarce diſcernable till the Tryal be 
paſt. And becauſe theſe Circumſtances can hardly be 
diſcours'd of in an accurate Method, ( which therr nature 
will ſcarce admit of) I ſhall not tye my ſelf to any other 
order in ſettiog down the Inſtances which occur to me on 
this occaſion, than that wherein they offer themſelves to 
my memory. | 
And firſt I muſt acquaint you with what was not long 
ſince ſeriouſly related to me by DoGor K. a perſon exceed- 
ing far both from the Cuſtom, and in this particular from 
the Temptation of telling untruths. He then aſlur'd me, - 
L 2 thaT 
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that lending his Laboratory in Holland to a friend of his 
during his own abſence, and leaving in that Laboratory 
among other things great ſtore of- Aqua fortis of ſeveral 
compoſitions which he had made, to employ about his fa> 
mous Scarlet Dye, this friend of his ſent him word a while 
sfter his departure, that by digeſting Gold with an Aqua 
fortis, he had ſeparated the TinCture or yellow Sulphur 
from it, and made it volatile, (the remaining body grow- 
ing whiteÞand rhat with this golden Tinctyre he had not 
7 gm} Fei (agt& part of4f) into very per- 
fet Gold, Upon Which advertifement the Dottor ſpeedi- 
ly returning to his Laboratory, did himſelf with the ſame 
Aqua fortis divers times draw a volatile TinCture of Gold, 
which did turn Silver into true Gold - and (that I may 
add That upon the by,to gratifie your curiofity)whenTI de- 
manded whether or no the TinCture was capable to tran(- 
mute or graduate as much Silver as equall'd in weight that 
Gold from whence the TinQure was drawn, he aſlur'd 
me, that out of an ounce of Gold he drew as much Sul- 
phur or TinRure- as-ſufficed to turn an. ounce and a half 
of Silver into that -nobleſt Metal... Which I am the more 
difpoſed to believe, partly becauſe my Tryals permit me 
not to doubt of the ſeparableneſs of a yellow Subſtance or 
Tincture from Gold, and partly becauſe I am tempted to 
think, that Silver may have in it a Sulphur (to ſpeak in the 
Ghymiſts Language ) which Maturation is- capable to gra- 
duate into a Golden one, by having been certifd by the 
obſeryations of men very experienced in Metalline Affairs, 
(and perhaps too by my own) that ſometimes by corroſive 
Liquors ( which Sir Francis Bacon alſo, if I miſtake not, . 
lomewhere obſerves) and ſometimes by the operation of 
common Sulphur (eſpecially well open'd and aflociated 
with fit Salts) Silver has afforded ſome grains of- very pure 
Gold. Burt our DoGor found himſelf much miſtaken in 
the hopes of growing rich by this Experiment-: F _—_ 
while. 
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while after endeavouring to make it again, his hopes were 


fruſtrated, which he afcribes to the Aqua fortis, and there- 


fore has attempted the' ſame work afreſh, But fince all 
his Tryals have been hitherto fruitleſs, 'ris not improbable 
that the diſappointment proceeded from ſome other more 
abſtruſe cauſe-;. for we find ſuch Adventures to have 


ſometimes befallen Artiſts irreparably, And Glaxber 


alone, if you will therein credit him-, tells us of ſeveral 


ways by which he made Geld once, and could not do it 


again. Upon which Subject I muſt not omit thoſe very 
illuſtrious Teſtimonies and Inſtances of this nature, that I 


find recorded by that Ornament of ' his Age and Quality, 


the Prince of Mirandala, in his Treatiſe ds Auro. _ 
Novi (fays he) qui mibi afſernerit ſemel ſe ex mobils £93: 
argento quod vivum dicitur ſtabile verumque argen- 


tum confeciſſe ſuccis & folits herbarum, idque vendidiſſe 
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peritis explorande Metallice veritatis ; eiſclem mox uſum-ſe' 


foliis fruſtra , &* quod ſemel perfecerat, nunquam alias, 


quanquam id ſepe tentaverit, perficere potuiſſe. 


Alium novi((ays he further) qui adhbuc apud vivos mora-' 


Hr, Cui.cum aurnm & argenium circiter Duindecies per ar- 
tem effeFum eſſet, amiſit arte eam, accepitque oraculo ſocii- 


per quieter habito, id ingrate mentis vitio contigiſſe. Ut” 


hinc etiam-veritatem Apoſtolici didti condiſcamws, Neque qui* 


plantat. neque qui rigat eſt aliquid, ſed incrementum dat” 


Nexs, And to both theſe Narratives our learned Prince 


doesin theſame Book add divers others. ' Retulit quidame- 


mihi ( ſubjoyns he) ſeſe Aurnum ex argento feciſſe ſemel 


magni copid 5, ſecundo ſe uſum eiſdem rebua, feciſſe quidem, ' 


ſed minimi ſemper Quantitate-, ſic ut detrimentum lacro' 
majus eſſe ſupputaverit, Veniſſe in mentem uti detrimentunz 
effugere poſſit, ſt non ex argento, ſed ex ere melioris cond;-- 


tone metalli, ſeſe conſequi experiretur, idque ſe conjeuris 
fir mis nixum tentaviſſe - cumque in eo fuiſſet ut rem ſeſe ade- 
plurum ſperaret , miris .modis eveniſſe, at-nihil omnino 
conſequeretur. | Filews 
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1deme (continues the Prince) effirmevit ab amico qui ex- 


-p ertaw hoc ipſum fuerat accepiſſe,qui cum ex Cinnabari argen- 


tam feciſſet optinzum, ſxpenumers ſeſe poſtea inſiſtentem operi 
wajore cure diligentia ſemper eventu re# fuiſſe fruſtratum. 
And to theſe Relations of this famous Prince I could add 


. Others of ſome —_— of mine, who having either 
once or twice ma 


e Luna fixa (as Artiſts call that Silver, 
which wanting but the tinfure of Gold abides the tryal of 
Aqua fortis, &c.) or ſome othes Lucriferous Experiment, 
have fince in vain attempted to do the like again, and yet 
have their eyes ſo dazel'd by theGold and Silver they have 
(either ſeparated or)made,that they are not to. be prevail- 


<d with todefiſt from proſecuting their uncertain hopes. 


That diverſe Experiments ſucceed when try'd in ſmall 
quantities of matter which hold not in thegreat, it may 


fave you ſomething to be advertiſed of ; diverſe Proje- 
ors, eſpecially Chymiſts, having already very dearly 


bought the knowledge of that truth. For oftentimes a 
greater and unwieldy Quantity of matter cannot be ex- 
poſed in all its parts to a juſt degree of fire, or otherwiſe ſo 
well manag'd as a leſs Quantity of matter may be order'd. 
But this is ſo manifeſt a truth to thoſe that have deale much 
in Experiments, that whereas many Chymiſts would be 
vaſtly rich, if they could ſtill do in great-Quantities what 


.they have ſometimes done in little ones, many have undone 


themſelves by obſtinately attempting to make even real 
Experiments more gainful. 

I bave not been very ſollicitous to ſubjoyn Particulars 
20 the foregoing Obſervations, becauſe that by reaſon of 


the Contingency of ſuch Experiments as would be the 


moſt for my preſent purpoſe, you might poſhbly be tempt- 


.cd to loſe toy] and charges upon tryals very likely nor 
.only to delude your hopes, but perhaps to make you di- 


{rruſt the fidelity of our relations. Yet for Illuſtration 
{lake of what we havedelivered, Iam williog to mention 
ſome 
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ſome few contingent Experiments that occur to my 
thoughts, 
And firſt, it is delivered by the Lord Yer»lan» himſelf, as 
I remember, and other Naturaliſts, that if a Rofe-buſh be. 
carefully cut as ſoon as it has done bearing, it will again 
bear Roſes in the Autumn.Of this many have made unſuc- 
ceſsful tryals, and thereupon report the Affirmation to be: 
falſe; and yet Iam very apt to think, that the Lord Yeru- 
lam was embolden'd by Experience to write as he did. To 
clear up which difficulty, let metell you, that having been 
particularly ſollicitous about the Experiment, I find by 
the relation both of my own and other experienc'd Garde-- 
ners, that this way of procuring Autumnal Roſes will in - 
moſt Roſe-buſhes moſt commonly fail, but in ſome that- 
are good bearers it will fucceed 3 and accordingly having -: 
this Summer madetryal of it, I find, that of many buſhes - 
that were cut in June in the ſame Row, the greater number 
by far promife no Autumnal Roſes, but one that hath mani- - 
feſted it ſelf to be of a vigorous and prolifick nature, is at 
this preſent indifferent!ly well ſtor'd with Damask-roſes. 
And there may be alſo a miſtake in the kind of Roſes : - 
for m———_—_— Gardeners inform me, that the Musk-roſe 
will, it it be a luſty Plant, bear flowers in Autumn without 
the help.of cutting. And therefore that may be miſ- 
aſcrib'd to Art,. which is-the bare production of Nature. 
And Cinnamon Roſe-buſhes do ſo much better thrive by-: 
cutting than ſeveral other ſorts, that I remember, this latt 
Spring. my Gardener having ( as: he told me) about mid- 
April (which was as ſoon as that kind of Rofe-buſh had 
done bearing) cut many of them in my Garden, I ſfaw- 
about the middle of June ſtore of the ſame buſhes plenti- - 
fally adorn'd both with Buds and with blown Flowers. 

An uncertainty not unlike that which we have newly 
taken notice of in the Experiment of producing Autumnat : 
Roſes, has been likewife-obſcrved.in the. attempts _ 
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have been made to make diverſe ſorts of Fruit grow upon 
the ſame Tree. And as for differing ſorts of Fruits of the 
ſame denomination, as Apples, Pears, &c. though ſome fe- 
vere Naturaliſts are unwilling to believe that they can he 
made to grow upon the ſame Tree ; yet we dare not imi- 
tate their ſeverity, having lately ſeen various ſorts of Pears 
fed by the ſame Tree, and elſewhere three and twent: 
forts of Apple-Grafts flouriſhing upon the ſame old Plant, 
and moſt of them adorn'd with Fruit, Nay, and though 
the Fruits be not of the ſame denomination, yet if they be 
of kin in nature, they may very poſſibly be brought to 
grow on the ſame Tree : for we lately eral ripe Apri- 
cocks and ripe Plums upon one Tree, from which we like- 
wiſe expect ſome other ſorts of ſtone-fruit. But to make 
fruits of very differing oatures be nouriſhed proſperouſly 
by.the ſame ſtock, is ſe difficult a thing, that we can. at 
moſt but reckon it among contiogent Experiments : for 
though Pliny and Baptiſta Porta relate their having ſeen 
each of them an example of the poſſibility of producing on 
one Tree great variety of differing fruits z and though 
ſuch aiperſon as the deſervedly-famous Aſtronomer Dr. 
Ward aſſures me, that he has particularly. taken notice of 
Pears growing upon an Apple-tree ; and I elſewhere add 
a reſembling Obſervation of ours ; yet certainly this Ex-. 
periment has been for the molt part but very improſpe- 
rouſly attempted, nor have I yet ever ſeen it ſucceed 
above once, though try'd with very much care and indy» 
ſtry. And [ remember that this very year, in the ſame 
Garden where l gather'd the Apricocks and Plums above 
mention'd, ] ſaw the Ciens of a Pear-tree ſo skilfully graft- 
ed uponan Apple-ſtock, that it flouriſh'd very much with 
bloſloms inthe Spring, and gave me great- hopes that it 
would bear fruit this newly-paſt Summer, but has decei- 
ved my expectation, as. divers other Plants ſo grafted in 
the ſame Garden have for mavy years detuded the hopes of 
the 
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the skilful Maſter of ir, who aſſures me, that though divers 
of them did for ſome years ſucceſſively afford promiſing 
bloſſoms, yet they all decay'd away without bearing any 
of them any fruit. Which yet may ſeem ſomewhat ſtrange, 
fince not only we have this Summer gather'd Pears upon a 
graft which a Divine, to whom the Garden belongs, affirm- 
ed to have been grafted upon a Quince-tree z 
and the induſtrious Kzrcher tells us, that Ex- Artis Mag. Lu- 
perientia docet Perſicurs Moro inſitum frufus toons 
proferre, &c. de quo nullum et dubium utpote 
onlgare pene : but experience tells us, that as little as a 
White-thorn and a Pear-tree ſeem of kin, a Ciens of the 
latter will ſometimes proſper well being grafted upon. a 
ſtock of the former. 

To contingent Experiments, Pyrophilus, you may if you 
pleaſe refer what is delivered by thoſe learned Writers, 
who affirm, Thatif a Lixivium made of the Aſhes or fixt 
Salt of a burn'd Plant be frozen, there will appear inthe 
Ice the Idea of the ſame Plant : For we have divers times 
purpoſely madetrial of this Experiment without the pro- 
miſed ſucceſs: and I remember that in the laſt cold ſeaſon, 
proper for ſuch trials, I purpoſely made a Lixivium of fair 
Water and Salt of Wormwood, and haviog frozen it with 
Snow and Salt after the manner of Congelation elſe-where 
declar'd, I could not diſcern in the Ice any thing more like 
to Wormwood than to ſeveral other Plantsz and having 
about the ſame time, and after the ſame manner, expos'd 
to congelation a thin Vial full of a ſtrong Decoftion of 
Wormwood, (from which an Idea of the Plant may be 
more probably expeRed) thoſe to whom I ſhew'd it after 
it was frozen could diſcern as little like Wormwood in tt 
as my ſelf, *Tis true, that in both theſe Vials the Ice 
ſeem'd ſomewhat odly figur d ; but it 1s true alſo not only 
that we have obſerved that Water wherein a ſaline body, 


as Salt-peter, or Sea-ſalt, or Sugar, &c. has been dit- 
M ſoly'd, 
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i{olv'd, hasafforded us Ice which ſeem'd to ſhoot into ſe- 
veral figures, but even in ordinary water congealed we . 
have often ſeen Ice figur'd, as if the water had beenno Ele- 
mentary body z which needs not be admir'd, fince (to 
omit other cauſes which may concur to the produCtion of 
this effet) many Waters gliding through Earths abound- 
ing in ſaline particles of this or that nature, may be eaſily, 
in their paſſage, impregnated with them ; whence perhaps 
it comes to paſs, that Dyers find ſome Waters very fit, 
and others very. unfit for the dying of Scarlet and ſome 
other Colours. And therefore we cannot but think that 
the figures that are oftentimes tobe met with 1n the frozen 
Lixivium or DecoCtion of a Plant, will afford but uncer- 
tain proofs that the Idea of each, or ſo much as of any 
determinate Plant , diſplays it ſelf conſtantly in that fro- 
zen Liquor, And I much fear, that moſt of thoſe that 
tell us that they have ſeen ſuch Plants in Ice, have in that 
diſcovery made as well uſe of their Imagination as of their 
Eyes. And tis ſtrange to obſerve what things ſome men. 
will fancy, rather than be thought-to diſcern leſs than 
other men pretend toſee. As Iremember Mr. K. the juſt- 
ly famous maker of. Dioptrical Glaſſes, for merriment 
telling one that came to look upon a great Tube of his of 
30 ſoot long, that he ſaw through it in a Mill fix miles off a 
great Spider inthe mid(t of her Webz. the credulous man, 
though at firſt he ſaid he diſcern'd-no ſuch thing, at length 
confeſſed he ſaw it very plainly, and wonder'd he had diſ- 
cover'd her no ſooner. But yet, Pyrophilus, becauſe two 
or three ſober Writers do ſeriouſly relate ſome ſtories of 
that nature upon their own obſervation, I am content for 
their ſakes to reckon their Experiments rather among the 
Contingent than the abſolutely falſe ones : for it is not im- 
poſitble but that among the many figures which frozen Li- -. 
yors do ſometimes put on, there may appear ſomething. 
.like this.or that Plant, -that being look'd upon with the. 
| fayourable. 
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favourable eye of a prepoſſef'd beholder, it may ſeem to 
exhibit the Picture of the calcin'd Vegetable : and weour 
ſelves not very long ſince, ſetting to freeze in Snow and 
'Salt a fine green Solution of good Verdegreafe, (which 
contains much of the Saline parts of the Grapes coagu- 
lated upon the Copper by them corroded) obtain'd an Fee 
of the ſame colour, wherein appear'd divers little figures, 
which were indeed fo like toVines,that we were ſomewhat 
furpriz'd at the Experiment; and that which encreas'd 
our wonder was, that another part of the ſame Solntion 
being frozen in another Vial by the bare cold of the air, 
afforded us an Ice angularly figur'd, (as we have obſerv'd 
the Ice of ſaline Liquors oftentimes to be) bur not at all 
like that made by the application of Snow and Salt. And 
having for further trial ſake ſuffered that Ice wherein the 
Vines appear'd to thaw of it ſelf, and having then frozen 
the Liquor a fecond time in the ſame Vial, and after the 
ſame manner as formerly, we could not diſcern in the ſe- 
cond Ice any thing like that which we had admir'd in the 
firſt. Andin Wineand Vinegar, as much as thoſe Liquors 
partake of the nature of the Vine, we have not after Con- 
gelation obſerved any peculiar reſemblance of it in fi- 

ure. 
X The mention we have been making of Ice brings into my 
memory another Experiment, which may perhaps be rec- 
kon'd likewiſe among Contingent ones, and that is the 
Experiment of burning with Ice as with a Glaſs Lensz 
which though ſome eminent Modern Writers preſcribe to 
be done without taking notice of any difficulty init, yet 
both we and others that have induſtriouſly enough try'd 
it, have met with ſuch defeating circumſtances tn it, eſpe 
cially from the ununiform Texture wont to be met with 
io moſt Ice, that the making of ſuch burning-Glailes may 
be well enough referr'd to thoſe Experiments whoſe con» 
ſtant ſucceſs is not to be rely'd on, as we elſe- where more 
particularly declare. M 2 In 
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In the Trade of Dying there is ſcarce any tivging Ingre- 
djent that is of ſo great and general uſe among(t us as 
Woad or Glaſtum 3 for though of it ſelf it Dye bat a 
Blew, yet it is us'd to prepare the cloath for Green and 
many other of the ſadder Colours, when the Dyers have a 
mind to make them permanent and laſt without fading : 
but yet in the decoQing of Woad to make it yield or ſtrike 
its colour, there are ſome critical times and other circum- 
ſtances to be obſerved ; the eaſie miſtake of which often- 
times defeats the Dyers expectation to his very great 
loſs, which ſometimes he knows not to what to Impute, of 
which I have heard ſeveral of them complain. And there- 
fore divers of our leſs-expert Dyers, to avoid thoſe ha- 
Zards, leave off the uſe of Woad, though growing plenti- 
fully enovgh here in Exgland, and inſtead of it employ In- 
dico, though it coſt them dearer, as being brought hither 
ſometimes from Spain, ſometimes from the Barbadoes, and 
oftentimes even from the Eaſt-Indies. 
Our Loxdon Refiners, when to part Silver and Copper 
they diſſolve thoſe mixed Metals in Aqua fortis, are wont 
afterwards todilute the glutted Menſtruum with ſtore of 
fair water, and then with Copper Plates to ſtrike down the 
diſlolv'd Silver. But becauſe by this manner of proceed- 
ing much Copper is wont after the ſeparation of the Silver 
to remain in the Menſtruum, as may appear by its high tin- 
Aure, that this thus impregnated Liquor may be improv'd 
to the beſt advantage, they are wont to pour it upon what 
they call Whiting ( which 1s ſaid to be a white Chalk or 
Clay finely powder'd, cleans'd, and made up into Balls) 
wherewith the tincted parts incorporating themſelves, will 
in ſome hours conſtitute one ſort of Verditer fit for the uſe 
of Painters, and ſuch other Artificers as deal in Colours, 
leaving the remaining part of the Menſtruum an indiffe- 
rently-clear Liquor, whence they afterward by boiling 
reduce a kind of Salt-peter fit with the addition of- Vitriol 
(and 
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(and ſome freſh Niter):toyield th&m'anew Agua fortis. 

And theſe things I mention, Pyrophilw, that you may 
know what I mean when I te}] you, that ſometimes the 
Refiners cannot make this Verditer for a great while toge- 
ther; and yet cannot tell-Whence their diſability to make 
it proceeds. Of which Contingency I remember I lately 
heard one of the eminenteſt and richeſt of them ſadly 
complain, affirming, that neither he, nor divers others 
of his Profeſſion, were able, not long ſince, to make Ver- 
diter for divers months together 3 and that ſeveral others 
were yetat aloſs inreference to that particular : ghough 
for his part he had, without knowing the Cauſe of this 
Contingency, found a Remedy for it, namely, to warm the 
 Men(iruyum well before it be poured on the Whiting, on 
which, when the Liquor was warm, the tincted parts 
would faſten, though they would not, whilſt ( according 
to the cuſtom of Refiners) it waspoured on cold. 

Making likewiſe the other day a viſit-ro the chief Cop- 
peras work we have in England, one of the Overlſeers of it, 
who went along with me toſhew me the contrivance of it, 
aſſured me, that divers-times, by the miſtake or neglect of 
a circumſtance in point of time, they had loſt, and are yet 
ſubject to loſe, ſome thouſands of pounds of Vitriol ar a 
time, which in ſpight of their wonted, but not ſufficiently- 
attentive and skilful care, would degenerate into an Un- 
Guous Subſtance, not to be reducd into 'good Vitriol 
again; unleſs by the tedious way of throwing it abroad, 
and expoſing 1t with the unprepared ſtones, from which 
they draw their Vitriol, to the Rain and Sun to be open'd 
anew, and fitted for the yielding of Vitiiol after the hp 
manner with thoſe crude Minerals. 

Upon this occaſion I mult not owit, becauſe much con- 
ducing to the ſcope of our pretent Diſcourſe, a memorable 
Relation that I have met with in the [ndian Hiſtory of the 
learned Joſephws Acoſta, who diligently lurvey'd the — 
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and almoſt ineſtimable Mines of Pers, and (for one that was 
not a Chymiſt) has delivered divers.conſiderable and judi- 
cious Obſervations about them. That which I am now to 

- mention is in that Chapter where he treats of 
Ag _ the Silver of the Tndies, ſet down in theſe 

2 words: It is ſtrange to ſee not only the diffe- 
rence betwixt the refining of Metal by Fire, and without it 
by Quiek-filver, but alſo that ſome of theſe Metals which 
are refined by the fire, cannot well be molten with any 
Artificial Wind, as with Bellows, but when it is kindled 
and blgwn with the Natural Air or Natural Wind. The 
Metal of the Mines of Porco is eafily refined with Bellowsz 
and that of the Mines of Potozz cannot be molten with 
Bellows, but only by the breath of their Guayars, which 
are ſmall furnaces upon the ſides of the Mountains, built 
exprefly wkere the Wind lies, within the which they mele_ 
this Metal: and though it be hard to yield a reaſon of this 

difference, yet it is moſt certain and approv'dby long Ex- 

-Perience. 

'If therebe any Trade that obliges the Artificers to be 
afliduoufly converſant with the Materials they employ, it 
Is that of the Glaſs-men ; and yet even to them, and in 
their moſt ordinary operations, there happen now and 
then little accidents, which though they know not well to 
What to aſcribe, are yet capable of hindring them from do- 
ing ſometimes what they have done a thouſand times. And 
T remember that among the laſt times that I have been at a 

-Glaſs-houſe, an eminently-skilful Workman, whoml1 had 

Purpoſely engag'd to make ſome Veflels for me that requi- 

"oe" than ordinary dexterity, was not able. when [ 
caM thither ro make Metal (as they call that colliquated 
mixture of Sand and fixt Salt whereof they blow their 

Glaſſes ). tolerably fit to be employ'd : Wherefore he de- 

:fired me to take the pains to come again another day, and 


he would try to repair his unluckineſs. But the next 
time 
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time Icame, though it were upon appointment, his Me- 
tal prov'd again unſerviceable, and inſtead of being co- 
lourleſs when jt was cold, look'd as if it had been ſtain'd 
with Blew and Yellow, and was beſides britler than it 
ought to have been. So that it need be no ſuch wonder, 
if Philoſophers and Chymiſts do ſometimes mils of the 
expected Event of an Experiment but once, or at leaſt but 
ſeldom try'd, ſince we ſee Tradeſmen themſelves cannot 
do always, what, if they were not able to do ordizarily,they 
could not earn their bread. 

It is affirmed by Helmont and others that treat of the La- 
pides Cancrorum, that they grow within the skulls of thoſe 
Craw-fiſhes from whence they bave their name- but I have 
known good Anatomiſts complain, that they bave ſought 
themin vain in the heads of thoſe fillies, which may well 
make them diſtruſt the veracity of thoſe that aſcribethem 
to that ſort of Animals; yet we have often taken thoſe 
ſtony Concretions out of the heads of Craw-fiſhes. But 
paſſing lately through Hungerford, a Town famous for the 
plenty of ſuch kind of fiſh, we made diligent enquiry con- 
cerning their Nature, and were there intormed by thoſe 
that looked to them, that the Concretions above men- 
tion'd are to be found in their heads but about that ſeaſon -- 
of the year wherein they fhift their ſhells, and that at other - 
times of the year, ſeveral perſons had in vain endeavour- 
ed to ſtore themſelves with Crabs -eyes at Hwungerford,.. 
And indeed, having at the laſt time of my being there -- 
(which was about the latter end of Jzme) caus'd divers: 
large ones to be taken out of the water, we found theſe _ 
little ſtones in the head. but of one of them 5 whereas - 
about a fortnight before, which was near.the Summer 
Solſtice, paſhog by that place, we found in the wonted 
parts of the heads ſeveral ſuch Concretions as to bigneſs -- 
and ſhape, but fo ſoft, that we could eafily cruſh and di- - 
{cind them betwixt our. fingers. .. And certainly, the mi- - 
itake 
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ſtakeof the circumſtance of time has much prejudic'd the 
Teputation of many' truths : and Iremember that 4ſea5, 
to whoſe Anatomical fortune the world is fo much behol- 
den, ingenuouſfly acknowledges, that he had like to have 
loſt the diſcovery of 'the milky veins, becauſe having at 
firſt ſuſpeed thoſe unlooked tor white Veſſels,' which he 
took noticeof in the Meſentery of a Dog diſſeed alive, 
to be ſome irregular ramifications of Nerves, he was much 
confirmed in his conjeCtur2 by the next Dog he open'd; 
for having diſſe&ed him at an inconventent diſtance of 
time-from the Dogs repaſt, the ſlender Veſſels he looked 
for betog deſtitute of the Chyle , which'isit that makes 
them conſpicuous, did not appear : So that he had-loſt 
the benefit of his firſt lacky obſervation, had not his Sa- 
gacity inclin'd him to ſuſpe&, thatif a Dog were plenti- 
fully fed at a- convenient diſtance of time before his be- 
ing difſedted, the Veflel ſwell'd with alimental juices 
would be the better diſcernable z whereupon haviog teaſt- 
edanother Dog ſome hours before he opened him, he ma- 
nifeſtly deteed thoſe milky Veſſels, whoſe diſcovery has 
ſince ſet Anatomiſts ſo uſefully on work. 

But, Pyrophilus, not to exceed the limits of an Eſſay, I 
muſt not multiply Inſtances of the Contingencies of Expe- 
riments, but content my ſelf to tell you in general, that 
in divers Cafes ſuch circumſtances as are very difficult to 
be obſerved, or ſeem to be of no concernment to an Ex- 
periment, may yet have a great influence on the Event of 
It. If on either of the Extremes or Poles of a good arm*- 
ed Load-ſtone, you leiſurely enough, or divers times, 
Yraw the back of a Knife, which has not before receiv'd 
avy Magnetick influence, you may obſerve, that it the 
point of the blade have in this affriftion. been drawn from 
the middle or ZXquator of the Load-ſtone towards the 
Pole of it, it will attra& one of the Extremes of an equi- 


librated Magnetick Needle but if you take another ay 
tnat 
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that has not'yet been invigorated, and upon the ſelf-ſame 
Extremity.or Pole of the Load-ſtone, thruſt the back of 
the Knife from the Pole towards the Xquator or middle 
of the Load-ſtone, you ſhall find, that the point of 'the 
Knife has, :by this bare difference of Poſttion/in the [blade 
whilſtit-paſt upon the Extreme of the Load-ſtone, acqui- 
red ſo different a Magnetick property, or Polarity, from 
that which was given to the former Knife by the ſame Pole : 
of. the, Load-ſtone, that it will not attrat, but rather 
ſeem to repel or drive away that' end of the Magnetick 
Needle which was drawn by the point of the other Knife. 
And this improbable Experiment not only we have made 
trial of, by paſſing flender Irons upon the Extremities of 
armed Load-ſtones, the. breadth of whoſe Stee]-caps may 
make the Experiment ſomewhat leſs ſtrange, but we have 
likewiſe try'd it by affriftions of ſuch Irons upon the Pole 
of a naked terelJa, and we found it to ſucceed there like- 
wiſe, How ſtrange ſoever it may ſeem, that the ſame 
point or oc the Load-ſtone ſhould imbue ron with 
contrary Froperties, barely as they are, during their paſ- 
ſing: over it; drawn from the Xquator of the Load-ſtone, 
or thruſt towards it, . But whether, and how far this Ob- 
ſervation infinuates the operations of the Loadſtone to be 
chiefly performed: by ſfreams of ſmall particles, which 
perpetually 1ſſaing:. out '.of one: of its Poles, do wheel 
about and re-enter at the other z' We ſhall not now exa- 
mine (though this ſeem-one of the moſt likely Phzxnomena 
we :have met with, to hint a probable Magnetical Hypo» 
theſis.) contentivg. our ſelves to-have manifeſted by what 
plainly appears, how! much influence ia circumſtance, 
which none but-a Magnetick Philoſopher 'would take 'no- 
ticeof, may haveonan Experiment. ' We have alfo with 
pleaſure obſerv'd, how Artificers in the tempering of 
Steel, by holding it but a'mioute or two longer or |. fler in 
the flame;\(or other: competent Heat) 'do give it very 
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difiering tempery, as to brittleneſs or toughneſs, hardnefs 
or bfrnchs for as when it is taken aut of the flame to be 
extivguiſhed, it looks cither red, yellow, or blew, fo they 
eſteem and find it fit to make Knives, Engraving Tools, or 
Spriops for Watches, &c. and-yet-it paſſes from one:co- 
lour to another ſo ſwiftly, that none but an Artiſt expertiin 
tempering of Iron wonld ſuſpect, that fo ſmall a difference 
oft-time of its ſtay in the flame could produce fo great a 
difference in its tempers. On which occafion, Pyrophilur, 
Icallto mind, that making a while finee ſome _tryals con» 
cerning Gravers in the Shop of a famous Artificer, -he pre- 
ſented me, asa great rarity, a Graver (which I yet keep) 
that would make the uſual Experiments about tempering 
of Gravers appear falſe to him that ſhould never try them 
but upon it ; for with all the care wherewith I try d upon. 
it the known ways of ſoftning Gravets, I could not ſoften 
this : which men eminently skilled in theſe matters (toge- 
ther with the pegſon that made it) affirmed to have been 
made of Damaſeo-Steel, the ſtrength whereof in cutting 
Iron I have (not without ſome wonder) made trial of. But 
whether this ſingularity which we have mention'd in this 
Graver proceed from the nature of the Steel, or from the 
temper that it-had afterward given it,is not yet agreed up- 
on by thoſe skilful men to whom I have ſhew'd it : but: 
one of them, who by making Inſtruments for Navigators, 
has had the opportunity of making more than ordinary en- 
quiry irito matters of this nature, aſſures me, that he can 
ealily ſoften this. kind of Steel, by only taking it off the 
Fire at a certain nick of time, differing from that which 1s: 
wont to beobſerved in order to the. foftning of common 
Gravers. And who knows butthat inmany other Expe- 
riments,. ſeemingly deſpicable and unheeded Circum- 
ſtances may be of great concernment, though by reaſon . 
of the want of ſuch particular Obſervations as the fre-. 
quent dealing with the ſame body has given Ty” ' 

ef 
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Philoſophers and Artificers occafion to make, men haye 
a” taken notice of their importance. © | 

To give you one Inſtance to this purpoſe, Pyrophilur, 
fet me take notice to you, that divers Planters of Fruit- 
trees have with wonder obſerv'd, that ſome 'Grafts 6f 
Cherry-trees, for example, have born fruit the ſame year 
that they were grafted, (nay I have obſerv'd ſome Plants 
to bear fruit the ſame quarter of the year) and others not 
till the year after their infition, though neither in the 
goodneſs of the Graft, nor inthat of the Stock, they had 
obſerved any diſparity to which the difference above men- 


tioned could be aſfcribd; andtherefore the bearing ornot - 


bearing of the Ciens of a Cherry-tree the firſt year of its 
Iofition is by manyGardiners look'd upon as a thing meer- 
ly Contingent. And yet indeed it ſcarce deſerves to be 
reckon'd among ſach-contingent Experiments as we have 
been hitherto treating of z for I am inform'd by the trizls 
of more than one of the moſt $kilful and experienc'd 
Grafters of thefe parts, that a man ſhall ſeldom fail of 
baving Cherries born by his Graft the ſame year in which 
the Infition 1s made, if he take care that his Graft, which 
muſt be of a good kind, have bloſfom-buds, as they are 
wont to be call'd, upon it: Whereas if it were only leaf- 
buds, as they may be term'd, it will not bear fruit tiii the 
ſecond ſeaſon; and this not being taken notice of by vulgar 
Gardiners, makes them, as we have faid, impute a needleſs 
Contingency to the fruirfulneſs of ſuch kind of Grafts, 
Now to diſcern ſuch buds as are fit to produce bloſſoms 
from ſuch as will diſplay themſelves but in leaves, ts no 
difficult matter, the former ſort being more full, and big, 
and round than the latter, which are wont alſo to lye more 
flat and cloſe to the Graft. And 'twas, Pyrophilus, ſuch 
obſervations as this that induc'd us after the beginning of 
the former Eſſays, to diſcriminate from ſuch contingent 
Experiments as thoſe wherein _ cauſe of the Contingency 
2 IS 
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p very. abſirnſe;and difficult -to be diſcern'd, ſuch other 
xperiments whole. ſeeming Contiogency:. proetes frag 
more .cafily diſcoverable cauſes 3 for ſuch by diligeny ob- 
ſervation of circumſtances [may be reducd to a greater 
Eertainty than the others ſeem capable of. Though l dare 
not deny that even. divers-pf thoſe contingent Fxper 
ments, which to us yet ſeem to belongto the firſt ſaxt,. by 
mens future skill and diligence in obſervation may be made 
fit to be reduc'd to the ſecond fort. os te | 
Before I leave this Subject, Pyrophilas, I dare not; omit 
to ſay ſomething. to you of the 7irgala Pivirg, or rather 
Divinatoria, 'by which many Mineraliſts pretend .to diſco- 
ver the latent veins of Metals. Some uſe a forked hazel, 
whoſe horns they hold by the ends one in each hand 3: and 
others content themſelves to chuſe a hazel rod (which ſome 
will have to be all of the ſame years. ſhoot) and this they 
bind on to another ſtreight ſtick of .any, other. wood, agd 
walking ſoftly with. it over thoſe places where they ſuſpet 
the bowels of the earth to be enriched with Metals, they 
ſay. that if they paſs over a Metalline vein, the Wand will 
by bowing towards it diſcover it. ; And ſome Dealers in 
Metals'i know who affirm, that by holding the Metals ſuc- 
ceſlively in that hand wherein a man holdsthe rod, he may 
diſcover what determinate Metal is predominant in the 
Vein: for when he puts into his hand that Metal where- 
with the Mine chiefly abounds, the Wand will manifeſtly 
bow more ſtrongly. than when *tis held inthe hand with 
any other Metal, What to determine concerning. the 
truth of this perplexing Experiment,. I confeſs I know 
| nct. For Agricola himſelf, after a long de- 
Pe re Hetalli- bate concerning it, gives us this account of his 
06207:2% ſenſe, Metallicas rgitur (fays he) quia enum Vis 
rum bonum &* grave eſſe volumus, virgula incantata non 
utetur, quiarerum natnre peritum & prudentem, furcatans 
[#63 nſui non eſſe, ſed, ut ſupra dixi, habet naturalia vena- 
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mM. fienaigue obſervat-: ! [The: diligent Kirohe-" Lib,3. party" 
Lc here us wb Arte\magnetich; that' ha- #5 1! | 
viog. exadtly try'd the Experiment with Metals , fot- he 
mentions not: his having try'd it with Mines, he could not 
fiadiit in any: meafure ſucceed;' and we our ſelves havin 
fveral times:made'trial ofiit: in: thepreferice'of the tonfi 
denteſt aſlertots of the truth of- ir; & 5u1d- nor GtGe on 
ſelves that the Wand did really:ſtand either to the Metals 
-when placed:under it, or tothe Metalline Veins, when we 
carried:it over Mines: iwhence-Metalline Oat! was at-that - 
very. time digging out. .''Buit on; the ather'{ideidiverſe good 
Authors; and:everudur diligent Country-mdnGabriel PlaP, 
though wont to be ſomewhat too ſevere to Chymilts,; does 
aſcribe very. much to-this deteGting Wand , and diverſe 
perſons, in other things very. fat from credulous, have as 
Eye-witneſſes.with-greit aſſeverations aſſerted the-rruth 
of. the Experiment:before us 3 and ofie' Gentleman” whb 
lives near the Lead-Mines in Somerſetſhire, leading me over. 
thoſe parts of the Mines where we knew that Metalline 
Veins did run, made me take notice of the ſtooping of the 
Wapd when he paſſed over a Vein of - Oar, and proteſted, 
that the motion of his hand did not- at all contribute to'the 
inclination of the Rod, but-that fometimes when he held 
it very faſt, it would bend ſo ſtrongly as @ 'break in his 
hand. And. ta convince me that he believed himſelf, he 
did upon the promiſes made him by his ſtooping Wand 
put himſelf to the great charge of digging in untry'd places 
for Mines, ( but with what ſucceſs he has not yet 'inform'd . 
me. )., Among the Miners themſelves I found ſome made 
uſe of this Wand, and others laughed at it. - And this I 
muſt take notice of as peculiar to this Experiment, that 
the moſt knowing Patrons-of it. confeſs, that-in ſome-mens- 
hands it will not at all ſucceed, ſome hidden property in 
him that uſes the Wand being able, as they ſay, to over- 
power. and. binder its inclinarory. virtue. To which-1 
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muſt add what a very famous Chymiſt, 'who-affirms' him- 
ſelf to have try'd many.other things with ie beſides thoſe 
that are commonly known, very ſolemnly profeſſed to 
me upon his own knowledge, vamely, thatin the hands of 
thoſe very perſons, in whoſe; hands the Rod: will (as they 
ſpeak). work,: there are: certain unlucky Hours, govern'd 
by ſuch Planets and Conſtellations, ( which I confeſs I be- 
hev'd not enough to remember their names) during which 
Jt will not work , even in thoſe hands wherein at other 
times it manifeſtly will: . But of his Experiment I muſt 
. content my ſelf to-ſay,- what $ am wont to: do when my 
opinion is ask'd of thoſe things which I dare not perempto- 
rily reject, and yet am not-convinc'd of 3 namely, that they 
that have feen them can much more reaſonably believe 

them than they that have not. 
; Nor is it only in Experiments, Pyrophilur, but in Obſer- 
yations alſo, that much of Contingency may be, witneſs 
the great: varicty in the number, magnitude, poſition, fi- 
gure, &c, of the parts taken notice of by Anatomical 
Writers in their difieCtions of that one Subjet rhe humane 
body, about which many errors would have been delive- 
red by Anatumiſts, if the frequency of diſſetions had not 
enabled thera todiſcern betwixt thoſe things that are ge- 
nerally and ungformly found in difle&ted bodies, and thoſe 
which are buft rarely, and (if I may fo ſpeak ) through 
ſome wantonneſsor other deviation of Nature, to be met 
with, Iremember that a while ſince being preſent at the 
diſletion of a luſty young Thief, we had opportunity to 
. obſerve among other things, that the interval betwixt two 
of his ribs was near the back-bone fill'd up with a thick 
bony ſubſtance, which ſeem'd to be but an expanſion of 
the ribs, and appeared not to have grown there upon 
occaſion of any fracture, or other miſchance. About the 
.ame time being at a private dilleCion of a large and young 
Humane Body with ſome learned men, an ingenious Perſon 
Profeſlor 
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Profeffor of Anatomy: there preſent, chancing to cult 4 
great Nerve, fpy'd in the ſubſtance of it alittle of a very 
red Liquor, which he immediately fhew'd me, as wondring 
whatit might be : but I concluding it to be Blood, pre- 
ſently ſuſpeRed that it might have proceeded from ſome 
finall unheeded drop of blood wip'd off by the bruſhy fub- 
ſtance of the Nerve from the Knife wherewith it was cut. 
Wherefore carefully wiping a DiſſeQiog Knife, I did in 
another place cut the Nerve  aſunder, and found another. 
very little drop of pure blood: in the ſubſtance of it as be-- 
fore. This I did again el{ewhere with/like ſuccefs, ſhews- 
ing it to the by-ſtanders, who admir'd to fee a Veſſetcar- 
rying blood (for ſuch they concluded it tobe) in the body 
of a Nerve, in regard they remember'd not to-have ever 
met with ſuch an accident 3 though The leſs admire it, 
becaufe I have in an Oxes Eye or two obſerv'din that coat 
which the Moderns commonly call the Retina, and which 
ſeems tobe but an expanſion of the Pith of the Optick - 
Nerve, little turgent veins manifeſtly full of blood. | 
We further obſerv'd in that lately-mention'd body, in- 
which we took notice of the irregular conjundtion of two- 
Ribs, that the Lungs which were very ſound had a ſuper- 
numerary lobe on one fide, which did fo little differ from 
its companions, that we did not, till we had difplay'd the 
Lungs, take notice of it. And [remember that a white 
before, being invited by a company of Phyſitians to a pri- 
vate Diſſe@ion, and the Lungs, which otherwiſe ſeemed - 
not unſound, appeariog in divers-places faſtned-to the ribs; 
two ingenious Anatomilts that were: therepreſent, did fo ' 
little agree in thei: Obſervations concernibg fuch caſes, that 
the one affirmed, that he had never ſeen any-Eungs (which 
had,not been exceſſively morbid ). tied to the Thorax ;- 
and the other proteſted, that he had ſcarce ever opened a 
diſeaſed body wherein the Luogs did not ſo adhere. But © 
if. it. were- not improper to-mind-a- young Gentleman: of 
| Venereal 
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Vegereal Obſervations, I could eaſily give-you an eminent 
proof of thediſagreement of Anatomical Obſervators, by 
infiſting on the Controverſie betwixt the famous Writers 
on that Subje&, concerning the Anatomical nates or to- 
kens of Virginity, many eminent Authors affirming, 'that 
they have ſeldom fail'd of finding. them in, one amongſt 
very many difle&ed Maids 3 and many other Artiſts, both 
conſpicuous and experienced , . peremptorily proteſling, 
that they have ſeldom or never met with the pretended 
warks in perſons eyen of the moſt undoubted Virginity ; 
and certainly it is very ſtrange, that about a matter which 
ſeems ſo eafily determinable by Senfe, accurate and ſober 
men ſhould ſo.widely diſagree, as that the one ſhould pro- 
 fefs he has very rarely, if ever, met with in a humane bo- 
dy. what another aftirmeth, himſelf 'to have as ſeldom, if 
ever, miſs'd. - But becauſe, Pyrophilus, this ſubje& is,per- 
haps ſomewhat improper to be inſiſted on either to, or by, 
a yong man, [ ſhall paſs on to tel] you, that amongſlt the ac- 
curateſt of our modern Writers, I ſuppoſe you will, readily 
allow me. to reckon D. Harvey and 1). Highmore, and that 
that though in their excellent Treatiſes of Generation they 
both inſiſt on the production and changes obſervable .in 
Hens Eggs, as the Patterns whereunto the Generation of 
other Animals may. be referred 3 yet. have we diverſe 
times in the progreſs of: Nature in her formation of a: 
Chick, obſerved conſiderable variations in point of time 
and other circumſtances (though in the main our Obſerya- 
tions commonly. agreed) from what isby them delivered : 
which diverſity may ealily proceed from the differing con- 
ſtitutions of Hens, their differing afſiduity in fitting on their 
Eggs, the differing qualifications, of the Eggs themſelves, 
and ſeveral other particulars of. like nature. And I re- 
member, that the other day taking notice of this to my 
learned friend Dr, Highwore, he readily acknowledged to 


me, that he himſelf had likewiſe obſerv'd diverſe circum 
| ſtance* 


© 


(97) 


ſrances in Eggs whilſt they were hatching, which varied 
from thoſe ſet down by him in his Book, though he had 
there accurately expreſs'd the changes he diſcerned in 
thoſe Eggs which at that time afforded him his Obſerva- 
tions. And mdeed there are certain things of ſuch a na- 
ture, that ſcarce any ſingle mans accurateneſs in making a 
fiogle Obſervation about them, can ſecure him from ap- 
pearing unskiltul or unfaithful in his Obſervations, unleſs 
thoſe that ſhall afterwards examine them chance to be 
endowed with a ſomewhat more than ordinary either 
equity, or ſagacity, or both. For inſtance, he that firſt 
affirmed that a Needle animated by a Loadſtone did con- 
ſtantly convert its extreams to the oppoſite Poles of the 
Earth, could ſcarce ſuſpect himſelf of having delivered any 
thing which he had not carefully try'd. And yet of thoſe 
excellent Pilots, Gonzales Oviedo and Sebaſtian Cabot , 
(who are ſaid to have in America firſt taken notice of the 
Declination of the Mariners Needle ) he that did firſt in 
thoſe far diſtant parts of the world compare the Meridian 
Line afforded by Magnetical Needles with one Mathema- 
tically drawn ( which may be readily found by accu- 
rate Sun-dials) and thereby obſerve the variation of the 
Needle, or its declination from the true Meridian Line, 
might ealily conclude the Obſerver formerly mention'd to 
have been faulty, by reaſon of his finding the Needles vari- 
ation difteriog (perhaps by divers degrees) from that deli- 
vered by the firſt Obſerver. And this ſecozxd mans Ob- 
ſervation might appear to have been as careleſ{ly made to a 
hundred other Obſervers, if the Obſervations of Naviga- 
tors had not made it apparent, that the Declination of the 
Needle is far from being the ſame in all places: for though 
Cardan(as Kircher and Fracaſtorizs, as another . 
informs us) be pleaſed to aftirm, that the Load- 
ſtone declines as many degrees as the Pole: ſtar 
is diſtant from the Pole of the world; yet beſides divers 
O reaſons, 
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reaſons, common Experience ſufficiently manifeſts the in- 
conſfiderableneſs (not to ſpeak more harſhly) of that aſler- 
tion. For about the Iflands of the Azores, efpecially that 
of Corvo, over which the firſt Meridian is by many ſuppo- 
ſed to paſs,the Magnetick Needle hath bin ofſerved direct- 
ly to reſpe&t the Poles, without any ſenſible declination 
Goin them ; but in other places it is wont to vary ſome- 
times Eaſtward, ſometimes Weſtward, moreor lefs Inſo- 
much that not only our venturous Country- 
IntheTebl: man Captain Thoms James obſerved it in 63 de- 
" "0 akg grees North-Latitude to be no lefs than 27 De- 
grees, 48 Minutes 3 buta Jearned Mathematical 
Writer that is Jately come forth, makes the Declination at 
the Fretnr Davis to amount to what is almoſt incredible, 
50 Degrees. And this Deflexion of the Needle ſome- 
times to one (ide of the Meridian, ſometimes to the other, 
happens with ſo much ſeeming trregularity, as has made 
both the diligent Kircher himſelf, and divers other Magne- 
tick Writers, almoſt deſpair of reducing thefe kind of Ob- 
ſervations to any general Hypotheſis. | 
To which we may add, that perhaps very few evenof 
the exacteſt Obſervations of this nature made an Age fince, 
would now appear accurate to them that ſhould try them 
In the ſelt-ſame places wherein, and the ſelf-ſame manner 
after which they were formerly made. So that the dili- 
genteſt af thoſe Obſervers would appear tous to have been 
negligent, if the ſagacity of ſome of their ſucceeders had 
not prompted them to ſuſpect, that even in the ſame place 
the Needles variation may vary. - And I remember, that 
having not long fince enquired of an Engliſh Contriver of 
Mathematical Inſtruments for the uſe of Sea-men, what he 
had obſerved concerning this alteration of the Needles va- 
riation, he told me, that by comparing of ancient and mo- 
dern Obſervations made by himſelf and other accurate 
Mathematicians at Londoxz, he had_found the Declination 
conſtantly 
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conſtantly to decreaſe, and, as he conjeured, about 12 or 
13 Minutes ( though that methinks be much) in a year. 
And it will be yet more difficult to ſet down any Obferva- 
tion of this nature which will appear exa@ to poſterity, if 
that ſtrange thing be true (as it may well be ) which -was 
related to Kircher by a friend of his, who affirms himſelf to 
have obſerv'd a notable change of the Needles Variation 
at Naples , after a great Incendium of the neighbouring 
Mountain Yeſtviws 5 which alteration he not abſurdly ſuf- 
pects to have proceeded from the very great change made 
In the neighbouring ſubterraneal parts by that great con- 
flagration. And it ſeems the ſame Obſervation 
has been taken notice of by Mathematicians elſe- 
where. For the learned Jeſuit Foxrnier in his 
French Hydrography tells us in more general terms, that 
fince the Incendinms of Veſuvins the Declination ( of the 
Needle) has notably chang'd in the Kingdom of Naples. 
The ſame Author ſomewhere delivers what { if it be true) 
is remarkable to our preſent purpoſe, jn theſe words, 
There are perſons who have obſerv'd, that the ſame Nee- 
dle that declin'd 5 degrees: upon the ſurface of the Earth, 
being carried down very low into certain Caves, declin'd 
quire otherwiſe, I added thote words, if zt be trae, not to 
queſtion the veracity of the Author, but becauſe 'tis very 
poſſible the' makers of the obſervation (though learned 
men) may have been miſtaken in it without ſuſpeCting 
themſelves in danger of being ſo. For 1 ſhould ſcarce have 
imagin'd, unleſs my own particular obſervation had in- 
form'd me, in how great a variety of Stones and other 
Foſliles the Oar of Iron may lurk diſguis'd - fo that 'tis 
no way incredible, that knowing Chymiſts themſelves, 
and much more Mathematicians and others, not being 
aware of the Obſervation of what I have newly delivered, 
way preſume , becauſe they ſaw not in the deep Caves 
above mentioned any Minerals like the vulgar Iron Oar, 
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that there is nothing of that Metal there, when indeed 
there may be enough to occaſion 'that Deflexion of the 
Needle ; which (eſpecially if it be ſtrongly excited) may 
be often drawn aſide by Iron or other Magnetick Bodies, 
at a greater diſtance than thoſe that have not try'd will be 
apt to ſuſpect : which may perhaps be the reaſon why in 
the little Ifland of vs ( upon the coaſt of Ttaly) where 
they dig up Iron and ſtore of Loadſtones, of which I have 
ſeen in Toſcany of a prodigious bigneſs, there is in different, 
but neighbouring places , ſuch a ſtrange diſparity of the 
Needles variation as curious men have recorded. 

Nor are Magnetical and Anatomical Obſervations the 
only ones which are ſubject to diſagree now and then, 
without the negligence of thoſe that make them : but 1 
want time, andI fear you would want patience, to confi- 
der at preſent as many of them as might be eaſily enume- 
rated to. you. | 

I ſuppoſe, Pyrophilus, you may have obſerved, how TI in 
the paſt Diſcourſe have forborn to infiſt on Medicinal Ex- 
periments, which I have purpoſely done, becauſe they are 
ſo man, and almoſt all of them ſubject to ſuch uncertain- 
ties, that to iniiſt on them would require much more time 
than my occaſions will allow me to ſpend upon this Eſlay. 
And indeed in Phyſick it is much more difficult than moſt 
men can imagine, to make an accurate Experiment - for 
oftentimes the ſame difeaſe proceeding in ſeveral perſons 
from quite differing cauſes, will be increaſed in one by the 
ſame remedy by which it has been cur'd in another. And 
not only the conſtitutions of Patients may as niuch alter the 
effects of remedies, as the cauſes of diſeaſes, but even in the 
{ame Patient and the ſame diſcaſe, the fingle circumſtance 
of Time may have almoſt as great an operation upon the 
ſucceſs of aMedicine as either of the two former particu* 
lars, as we may elſewhere have occaſion by ſundry In- 
fances to manifeſt, But beſides the. general uncertainty 
to 


(xor ) 


to which moſt remedies are ſubje&, there are ſome few 
that ſeem obnoxious to Contingencies of a peculiar na- 
ture : ſuch isthe Sympatherick Powder, of which not only 
divers Phyfitians and other ſober perſons have aſſur'd me 
they had ſucceſsfully made trya], but we our ſelves have 
thought that we were Eye-witneſles of the operation of 
it; and yet not on'y many that have try'd it have not 
found it anſwer { »-eftation, but we our ſelves trying 
ſome of our own p:«1'-ring on our ſelves, have found it in- 
effeQual., and u:bi-:o{ftopſomuch as a bleeding at the 
Noſe, though upon Application of it a little before ' we 
had ſeen ſuch a bleeding, though violent, ſuddenly ſtopt 
ina perſon, who was ſo far from contributing by his Ima- 
gination to the effect of the Powder, that he derided thoſe 
that he faw apply It toſome of the drops of his blood. 
Wherefore that the Sympathetick Powder & theWeapon- 
ſalve are never of any efficacyat all, I dare not affirm 5 
but that they conſtantly perform - what is promiſed of 
then I muſt leave others to bGieve. But making men- 
tion of remedies of this nature, though 1 am willing, Pyro- 
philws, to put a Period both to your trouble and my own, 
yet I muſt not omit to tell you, that whereas the Peony- 
| root has been mnch commended both by ancient and mo- 
dern Phyſitians of no mean account, as an Amulet againſt 
the Falling-ſickneſs, and yet has been by many found in- 
effeual, we have been apt toſuſpe@, that its incſficacy, if 
it be but infrequent, might poſſibly proceed from its ha- 
- ving been unſeaſonably gather'd ; and when I was laſt in 
the Weſt of Irelazd, acquainting the eminenreſt of the 
Galenilts there with my Conjecture, he confirm'd me in it, 
by aſſuring me that he had often rry'd the Peony-root un- 
ſeaſonably gather'd without fucceſs, but having lately g4- 
ther'd it under its proper Conſtellation, as they ſpeak, 
(which is when the decrealing Moon pales under Arjes ) 
and ty'd the ſlit Root about the Necks and Arms of his 
Patients, 
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Patients, he had freed more than one, whom he nam'd to 
me, from Epileptical fits. Agreeable whereunto I find, 
that a famous Phyſician of Grenoble, Monſieur des Grands 
Prez, in the laſt of his Obſervatiofis communicated to the 
famous Practical Phyſitian Kverizs, ſolemnly profeſles his 
having divers times freed his Patients. from the Falliog- 
ſickneſs by the ſingle outward application of Peony-roots, 
collected and apply'd as is above-mention'd.But though he 
thence infers the uſefulneſs of obſerving theStars in the pra- 
ice of Phyfick, yet before much weight be laid upon ſuch 
improbable Notions as moſt of thoſe of judiciary Aſtrolo- 
gers , thelnfluence of Conſtellations upon Simples, &c. 
ought by ſevere and competent Experiments tobe better 
made out than hitherto it has been. 

But to ſay no more of the contingent Obſervations to 
be taken notice of in tryals Medical, I could tell you that 
I have obſerved even Mathematical Writers themſelves to 
deliver ſuch Obſervations as do not regularly hold true. 
For though -it hath been Wok'd upon as their priviledge 
and glory toaffirm nothing but what they can prove by 
no leſs than Demonſtration ; and though they uſe to be 
more attentive and exact than moſt other men in making 
almoſt any kind of Philoſophical Obſervation 3 yet the 
certainty and accurateneſs which is attributed to what 
they deliver, muſt be reſtraind to what they teach con- 
cerning thoſe purely-Mathematical Diſciplines, Arithme- 
tick and Geometry, where the affections of Quantity are 
abſtractedly confider'd : but we muſt not expect from Ma- 
them aticians the ſame accurateneſs when they deliver Ob- 
ſervations concerning ſuch things wherein 'tis not only 
Quantity and Figure, but Matter, and its other AfﬀeQtions, 
that muſt be confider'd. And yet, leſs muſt this be expeCt- 
ed when they deliver ſuch obſervations as, being made by 
the help of material Inſtruments fram'd by the hands and 
tools of men, cangat but in divers caſes be ſubject to ſome 


if 


(103) 
if not many ImperfeCtions upon their account. Divers of 
the modern Aſtronomers have ſo written of the ſpots and 
more ſhining parts or (as they call them ) Facule, that ap- 
pear upon or about the ſurface ofthe Sun, as to make their 
Readers preſume, that at leaſt ſome of them are almoſt 
always to be ſeen there. AndIam willing to think, that 
it was their having ſo often met with fuch Phxnomena in 
the Sun that made them write as they did. And yet when I 
firſt apply'd my ſelf to the contemplation of theſe late dif 
coveries, though I wanted neither good Teleſcopes, nor a 
dark room to bring the ſpecies of the Sun into, yet it was 
not till after a great while, and a multitude of fruitleſs 
Obſervations made at ſeveral times, that I could detect any 
of theſe Solary ſpots, which have during many months at 
leaſt appear'd fo much ſeldomer than it ſeems they did be- 
fore, that I remember a moſt ingenious Profeſſor of Afﬀros 
nomy, excellently well furniſh'd with Dioptrical Glaſſes, 
did about that time complain to me, that for I know not 
how long he had not been able to ſee the Sun ſpotted. And 
as for the Facule that are written of as ſuch ordinary Phex- 
nomena, I muſt profefs to you, Pyrophiles, that a multi- 
tude of Obſervations made with good-Teleſcopes at ſeve- 
ral places and times whilſt the Sun- was ſpotted,. has ſearce 
made me ſee above once any of the look'd for Bright- 
neſles. | | 

And as the nature of the Material Obje& wherewith'the 
Mathematician is converſant, may thus deceive the Expe- 
ations grounded on what he delivers z. ſo may the like 
happen by reaſon of the Imperfection of the Inſtruments 
- which be muſt make uſe of in the ſenſible obſervations 
whereon the mixt Mathematicks ( as Aſtronomy, Geo- 
graphy, Opticks, 8&c.) are in great part built. This 1s 
but too manifeſt in the diſagreeing Supputations that fa- 
mous Writers, as well Modern as Ancient, have given us - 
of the circuit of the Terreſtrial Globe, of the diſtance and 
bigrel” 
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bigneſs of the fix'd Stars and ſome of the Planets, nay, and 
of the height of Mountains : which Diſagreement, as it 
may oftentimes proceed from the differing Method and 
unequal skill of the ſeveral Obſervers, fo it may in divers 
caſes be imputed to the greater or leſs exatneſs and ma- 
nageableneſs of the Inſtruments employ'd by them. And 
on this occaſion cannot omit that ſober Confeſſion and 
Advertiſement that I met with in the noble Tycho, who 
having laid out beſides his time and induſtry much greater 
ſums of money on Inſtruments than any man we have heard 
of in latter times, deſerves to be liſten'tto on thigiTheme, 
concerniog which he has (among other things) the follow- 
| ing paſlage : Facile ( ſays he ) lapſus aliquis 
Tycho Brahe lib.2. pexre inſenſtbilis In Inſtrumentis etiam majori- 
de Cometa An. b Lend Lend Yn N : 
1577. Þ. 133: us conficiendis ſubrepit, qui inter obſervan 
dum aliquot ſtrupulorum primorum jaFuran 
faciat ; zn ſuper ſe ipſe firms & tratandi modus non tamab- 
fſolnta norma perficiatur ut nihil prorſus deſideretur, intoler a- 
bilis nec facile animadvertenda deviatio ſeſe inſtmuat. Adde 
quod inſtrumenta uſu & 4tate 4 prima perfe@ione degenerent, 
Nihil enizs quod hominum manibws paratur ab omni muta- 
tione undiquaque exiſtit. Organa enim ejuſcemodi niſi e 
olido metallo affabre elaborentur , mutationi aeree obnoxia 
ſunt *, &- ſs id quoque detur ut e metallica materia conftent, 
niſi ingentia fucrint , diviſſones minutiſſumas gradunm non 
ſufficienter exhibent, dumque hoc preſtant, ſua magnitudine 
> pondere ſeipſa ita aggravant, ut facile tax extra planum 
debitum aut figuram competentem aum circumaucuntur de- 
clinent, tum etiam ſua mole intraeFabilia redduntur. Quare 
magis requiritur in Inſtrumentis Aſtronomicis que omni vitio . 
careant conſiruendis, artificium pari judicio corjunGum, 
quam ha@enus 3 quamplurimis animaduerſum ct. Id quod 
nos ipſe uſus longaque docuit Expericutia non parvo labore nec 
mediocribus ſumptibus compat «i 4. | 
Hitherto our noble Author. Aud as for the obſerva- 
tions 
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tions made at Sea, the diligent Fournier advertiſes, that 
however many Sea-captains andothers may brag of their 
Mathematical Obſervations made on Ship-board, yet he, 
upontryal of many Inſtruments both at Sea and aſhore, 
makes bold to affirm, that no Aſtronomer in the world 
can be ſure to make his Obſervation at Sea within ten Mi- 
nutes of the preciſe truth, no not (ſays he) upon the Sand 
it ſelf within one Minute of it. 

But inſtead of acquainting you with what may be drawn 
from the writings of our Hydrographer, to prove that his 
Aſſertion is rather modeſt than too bold, I ſhall obſerve, 


that the Obſervations even of skilful Mathematictans may - 


hold fo little, or diſagree ſo much, when they pretend to 
give us the determinate meaſares of things, that I remem- 
ber of three very eminent modern Mathematicians, who 
have taken upon them by their Experiments to determine 
the proportion betwixt Air and Water, the one makes not 
the weight of Water to exceed above a 150 times that of 
Air, the other reckons Water to be between 13 and 14 
hundred times, and the third no leſs than 10000 times the 
heavier. Not to mention a modern and famous Writer or 
two, who have been ſo miſtaken as to think, that the 
weight of the Water in compariſon of the Air is I know 
not how much under-reckon'd even by this laſt ( over- 
bold ) Eſtimate. And ifI had leiſure I could annex an 
Experiment partly ſtatical, and relating to the weight of 
the Air, which though we made divers times 1n an hour, 
yet we miſs'd of the like ſucceſs twice as often in the ſame 
hour, without being able to know before-hand whether 
the Experiment would ſucceed within ſome. pounds 
weight. But of this more perhaps elſewhere. 

he Ends, Pyrophilus, which we have propoſed to our 
ſelves in ſetting down the things by us deliver'd in this and 
the former Eſſay, are principally two. 

And firſt, we deſire that the Inſtances we have given you 
P of 
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of the Contingency of Experiments may make you think 
your felf oblig'd'to.try thoſe Experiments very carefiilly, 
and more than once, upon which you mean 'to brifld con- 
fiderable Superſtructures either theorical or praftical, and 
to think it unſafe to rely too much upon fingle Expert- 
ments, eſpecially when you have to deal in Mznerals - for 
many to their ruine have found, that what they at firſt 
look'd upon as a bappy Mineral Experiment has prov'd in 
the iſſue the moſt unfortunate they ever made, And [ 
remember that the moſt experienc'd Mineraliſt I have hi- 
therto been acquainted with , though. his skill has been 
rather gainful then'prejudicial to him, has very ſeriouſly 
told me. that he could quickly grow an extraordinary rich 
man, if he could but do conſtantly whatſoever he has done, 
not only two or three, but many times. 

The other End, Pyrophilus, to which I had an Eye in 
writing the paſt Diſcourſes, was, that they may ſerve for 
a kind of Apology for Sober 'and Experimental Writers, 
in caſe you ſhould not always upon tryal find the Experi- 
ments or Obſervations by them deliver'd anſwer your ex- 
pecations.', And indeed it would prove a great diſcou- 
ragement to wary and conſiderate Naturaliſts from enrich- 
ing the World with their Obſervations , if they ſhould 
find, that their faithfulneſs in ſetting down what they ob- 
ſerved is not able to proteC& them from blaſtiog imputati- 
ons of falſhood, but that by publiſhing any thing for the 
good of others, they muſt expoſe their reputation to all 
the uncertainties to which any of their Experiments may 
chance to prove obnoxious. 'Tis true indeed, that if a 
Writer be wont to be fabulous or tranſcriptive, and ta.de- 
liver things confidently by hear-ſay without, telling his 
Readers when he does ſo, if his Experiments upon tryal 
ſucceed not, we may be allowed to impute their unſucceſs- 
fulneſs rather to himthan to our ſelves or to chance, and 
need not think our ſelves obliged to have ſo much a greater 
care. 
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care of his reputation than he had of his own, as for his 
fake to try more than once what he for our ſakes never 
try'd ſo much as once. But if an Author that is wont to 
deliver things upon his own knowledge, and fhews him- 
ſelf careful not to be deceived, and unwilling to deceive 
his Readers, ſhall deliver —_ as having try'd or ſeen 
it, which yer agrees not with our tryals of it; I think it 
but a piece of Equity, becoming both a Chriſtian and a 
Philoſopher, to think (unleſs we have ſome manifeſt rea- 
ſon to the contrary ) that he ſet down his Experiment or 
Obſervation as he madeit, though for ſome latent reaſon 
it does not conſtantly hold ; and that therefore though 
his Experiment be not to be rely'd upon, yet his Gncerity 
1s not to be rejefted. Nay, if the Author be ſuch an one 
as has intentionally and really deſerved well of Mankfnd, 
for-my partIcan be ſo grateful to him; as not only-to for- 
bear to diſtruſt his Veracity, asif he had-not done-or ſeen 
hat heſtys he did orſaw, but toforbear: to rejethis Ex- 
peritnenits, till I have tryed-whetheror no by ſome change 
of-Circumſtances they . may not be brought to ſucceed, 
-T-hus a-while fance: finding in'Sir Fraxcis Bacon, that he de- 
livers:as a ſomewhat unlikely truth, that Spirit of Wine 
will fvimupon-Oyl Cof Almonds) we: forthwith made try- 
al of it, but found the Qyl ſwim upon the Spirit of Wine, 
and this upon feveral tryals before Witneſſes : but our 
tenderneſs of the reputation :of fo great and ſo candid: a 
Philofopher made bsto bethiok our ſelves, that (though 
hementions it not, nor perbaps thought of any ſuch thing, 
yet) poſſibly he may, have uſed Spirit of Wine more pure 
than - ordinary 3 and thereupon having provided  fome 
that was: well reftifiid, we: fonnd that the Oyl that was 
wontto fwim,upon Spiritof Wine, notfreed from itsaque- 
0u8-parts; did readily fink, ! and-quietly lyeiin the/bottom 
ofithat:which was carefully dephlegm'd. And '{o having 
been .inform'd:that the learned De, &rowr famewhere de- 
36, -— 2 livers, 
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livers, that Aqua fortis will quickly coagulate common 
Oyl, we pour'd ſome of thoſe Liquors together, and let 
them ſtand for a conſiderable ſpace of time in an open 
Veſlel, without finding in the Oyl the change by him pro- 
miſed, ( though we have more than once with another Lij- 
quor preſently thickned common Oyl.) Whereupon be- 
ing unwilling that ſo faithful and candid a Naturaliſt 
ſhould appear fit tobediſtruſted , we did again make the 
tryal with freſh Oyland Aqua fortis ina long-neck'd Vial 
left open at the top, which we kept both in a cool place, 
and after in a digeſting Fornace ; but after ſome weeks 
we found no vuther alteration in the Oyl than that it had 
acquir'd a high and lovely tinfture : notwithſtanding 
which being ſtill concern'd for the reputation of a perſon 
that ſo well deſerves a good one, the like Contingencies 
we have formerly met with in other Experiments, made 
us willing to try whether or no the unſucceſsfulneſs we 
have related might not proceed from ſome peculiar though 
latent Quality, either in the Aqza fortis or the Oyl by us 
formerly employ'd 3 whereupon changing thoſe Liquors, 
and repeating the Experiment, we found after ſome hours 
the Oyl coagulated almoſt into the form of a whitiſh But- 
ter. Nor dareIallow my ſelf to be confident, that I ſhall 
not need to be dealt with by you upon ſome occafions with 
the like equity that I have been careful to expreſs towards 
others. And fince the writing of thus much of this very 
Eſſay, having defir'd a very skilful and candid Chymilſt to 
do me the favour to provide me ſome of 'the pureſt and 
ſtrongeſt Spirit of Salt that could be made 3 he kept ſome 
Salt ina vehement fire for divers days and nights together, 
and freed theextraRted Liquor ſo carefully.and fo skilfulty 
.both from its phlegm and its terreſtrial f#ces, that after all 
I have written in the former Eflay concerning that Men- 
ſtruum, I muſt freely confeſs to you, that I am now fatis- 
fd, that a Spirit of Sex-ſfalt may without any unfigcexity 
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be ſo prepar'd as to diſſolve the body of crude Gold, 
though I could not find that the Solutions I made of that 
Metal were red, but rather of a yellow or golden colour, 
much like thoſe made with common Aqua Regis, But net» 
ther this Artiſt nor I have been fince able to make another 
Spirit of Salt capable of diſſolving Gold, notwithſtand- 
ing all the induſtry we have employ'd about it, which 
makes me refer this to Contingent Experiments; unleſs the 
proſperous event of our former tryal may be aſcrib'd to 
the quality of the Salt that was diſti]l'd, which was brought 
from the I{land of Mayo, where the ſcorching Sun makes 
out of the Sea-water a Salt that 1s accounted much 
ſtronger.and more ſpiritous. than that which is wont to 
be made in France and other more temperate Climats. 
And let me, Pyrophilns, take this opportunity to add, that 
it I had not very cautiouſly ſet down the 

Obſervation I related in another Eſſay * -_ is one of 
concerning the- little Fiſhes or Worms I — 
there teach you to diſcover in Vinegar, I the Ulefulneſs of 
ſhould.perhaps:-need much of your equity ——_— aw. 
to-keep me from beiog thought to have 1m- © 

pos d upon you in' what I there delivered. For I have 
fince-met wih-divers parcels: of Vinegar wherein the Ob- 
ſervation could-not be made, for one wherein it held ; fo 
that I am glad to keep by me fome Vinegar ſtock'd with 
thoſe ſcarce viſible Animals to fatisfie ingenious men,among 
whom ſome have been fain, after their own fruitleſs tryals, 
to come to;me to ſhow them the things delivered in that 
Obſervation. - [What I mention'd a little above to have 
been try'd upon Sallet-oy], puts me in mind of telling 
you, that among our Experiments concerning the changes 
of colours, we were about to acquaint you with one 
which we had formerly ntade upon common Oyl-Olive, it 
ſeeming to us a not inconſiderable one, fince it wasa way 
that we devis'd of inſtantly chavging the colour of the 
| Oy! 
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Oyl from a pale Yellow to a deep Red, with a few drops 
of a Liquor that was not red but almoſt colourlefs. . This 
Experiment, as we wereſaying, Pyropbilas, we were about 
to ſet down among others concerning Colours, but becauſe 
we do not willingly rely on a ſingle tryal of ſuch things as 
we know not to have been ever try'd before, we thought 
It not amils for greater ſecurity to make the Experiment 
the fecond time, but could not then find it to ſucceed, nor 
even fince upon a new Trial (probably by reaſon of ſome 
peculiar quality in that particular parcel of Liquor we firſt 
madeuſe of ) which made us think fit to omit the intend- 
ed mention of it ; but if I had upon my firſt txial acquaint- 
ed you with it without any further ſcruple, you might up- 
on trial have ſuſpected, if not cohcluded,' that 1 had mif- 
inform'd you, though I had really deliver'd nothing bue 
whatl hadtry'd. And indeed, Pyroph;lus, though T have 
not the vanity to pretend to have deſerv'd ſo much 'of you 
as ſuch Naturaliſts as Sir: Francis Bacoxz have deſerv'd from 
every ingenious Reader'of their Books; yet perhaps you 
will do me but Right to believe, that though ſome of the 
Experiments I have deliver'd may prove Contingent, yet 
I have not deliver'd themunfaichtully inireforence! towwhat 
I thought I -obſerved in them and. xzemetbbedy of them, 
And though [-de{tre you ſhould fo read my/writings 450 
give no farther aſſent to my Opinions than:the reaſons or 
Experiments produc'd on their behalf require, yet-in'mat- 
ters of fact which I deliver :as having try'd'or feenthein, 
I am very willing you ſhould -thifk, that I may have had 
the weakneſs to be miſtaken, but [not at intention'to det 
ceive you. a 3.10 

There is yet one thing more that I ſhall venture to ac- 
quaint you with before I conclude:this Eſſay, though you 
may think it reliſhes of a Paradox, and. it is'thiv';''That 
when Iam fatish'd of the Abilities and CircumſpeQion -of 

a Writer, delivering a matter of fact as upon- his own 
Kknow- 


(112) | 
knowledge 3 F'do-not preſently reje& his Obſervation as 
'imtrue, much leſs condemn: the Perforr hirnfelf'as a'Lyer, 
. Whenſoever I find that it ſeems to' be tontradidted by a 
contrary and more undoubted Obfervation, ox to contra» 
di@ a receiv'd and plauſible eithet Hypotheſis or Tradi- 
tion': but rather try if by fit Diſtinftion or Limitation T 
can reconcile them'; 'unkefs/T cary imagine ſomething or 
other which might probably lead him to miſtake.” And of 
this indulgence to an intelligent Writer T have this reaſon 
to glve, That ſo-etimes rhere happen irregularities coritra- 
ry to the uſual courſe of things, as is eyident in-Monfters; 
and ſometimes the received Hypothefis,though perhaps not 
to be rejeted as to the main,will not hold fo univerſally 
as men preſume 3 and ſoretirres too the contradiftion be 
twixt the Obſervations may be but ſeemirg(by'reaſon of 
the want of ſome uoheeded Circumſtance neceſſary to- 
make them inconſiſtent)and ſo they may both be true. 
We might dilucidate and confirm what we have newly 
delivered by ſeveral Inſtances, were ir not that this Eſſay 
is already but too prolix. Wherefore we ſhall only -xe- 
commend to your Confideration theſe few Particulars, © * 
That the Iriſh Spiders (of which, whatever is vulgarly 
believ'd to the contrary, my ſelf have in Ireland ſeen di- 
vers) are not poiſonous is not donbted by the Inhabitants 
who have had many Apes experience of their harmleſ. 
neſs - and yet I dare not deny what, the learned Scaljger 
ſomewhere affirms, that io (his Country'if I mi-remember 
not) Gaſcoxy their venom 1s fo pernicious, that/they fome- 
times poiſon thoſe that tread upon them through the.very 
foles of their ſhoos.' : And that even'here in England 
(though a Country ſo near to Trelard) ſome: Spiders (at 
leaſt) are venomouseven without biting, I may elſewhere 
have occaſion to give you an experimental proof. | 
It is ſo much taken for granted by divers Authors, who 
pretend likewiſe to givereaſons of it, and by the yu__ 
ity 
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lity of their Readers, that under the ſame Meridian the 
"magnetick Needle, keeps every where the ſame variation 
without changing-it by being carried Northwards ar 
Southwards, that 'tis like if many Perſons better acquaint- 
ed with Magnetick Speculations than Trials, ſhould read 
10 the relations of the Hollanders, that under the Meri- 
dian that paſſes by the I{land; of Corvo, where the Needle 
points direly at the Poles, and which is therefore wont 
to be reckon'd the firſt Meridian, they found at two pla- 
ces, the one about 46, the other about 55 Degrees of Nor- 
thern Latitude, a Declination in the former of thoſe Ele- 
vations of no leſs than 7 or 8 Degrees, and in the latter of- 
a far greater number 5 and alſo that they found 
under the 20. Parallel of Southern Latitude under 
the ſame Meridian of the Azores 10 or 11 Degrees 
of Declination ; many, I fay, if they ſhould meet with - 
theſe particulars , probably would ſuppoſe the Dutch 
to have been very bad Obſervers, becauſe theſe Obſerva- 
tions do not (as we intimated above) agree with the The» 
ory of the Needles Declination. And yet if we confer theſe 
Obſervations with others of the like nature made by good 
Navigators and other skilfu] men alovg other Meridians, 
we may, I ſuppoſe, find cauſe rather to reQifie the genera] 
opinion than rejet the Dutch Obſervations for their difa- 
greeing with it, eſpecially if we take into conſideration 
what is affirmed by the Jeſuite Jules Alenis (whom Fonrnier, 
amply treating of Longitudes, extols for the accurateſt 
Obſerver of the Needles variation that ever was) failin 
into Chinain a great Portugal Carraque, and accumpanie 
by the famous Pilot Vincent Rodrique, who had then made 
28 Voyages to the Tzdies. Forout of one of this Fathers 
Letters Fournjer has preſerved this memorable paſſage, 
Tou uſt (ſays he) take notice of one thing very 
De la Lingirude confederable, namely. that ihe further you go 
Cans 1 from the Aquator in the ſame Meridian, the 
| greater 
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greater you will find the Magnetical variation. There are 
ſome eminent modern Naturaliſts who affirm, that they 
have aſſuredly try'd by Weather-glaſſes, that Cellars and 
other Subterraneal places are colder in Winter than in 
Summer - and yet not to oppoſe to this Experiment the 
common Tradition to the contrary , I remember, that 
the bold and induſtrious Captain James (formerly men- 
tion'd) inthe relation of his ſtrange Voyage publiſhed by 
bis late Majeſties command, has this notable Obſervation, 
where he relates the exceſſive coldneſfs of the water they 
met with in Summer in that Icy Region where they were 
forced to Winter in the Year 1632, Moreover our Well 
(fays he) ont of which we had water in December, had none 
zz July. 

Lady, though in the Weſtern parts it have been ob- 
ſerved, that generally the inſide or heart as they call itof 
Trees, is harder tha: i: outward parts, yet an Author 
very well vers'd in {ich matters treating of the building 
of Ships, gives it us tor a very important Advertiſement 
touching that matter, that they have obſerved at Mar- 
fſeilles, and all aloog the Levantine ſhores, 
that that part of the Wood that is next Foun. Archite- 
the Bark is (tronger than that which makes = TO 
the heart of the Tree. But to draw at 
length to a concluſion of this already too tedious Eſſay 
TheEnds above mention'd, Pyrophilus, being thoſe which 
Tpropos'd to my ſelf in writing the paſt Diſcourſe, you 
will makean uſeof it, which I was very far from intending 
you ſhould, if you: fuffer it to diſcourage you from the 
vigorous proſecution of your Enquiries into Experimen- 
tal Knowledge : nor indeed 1s any thing that bath been 
faid fit to perſwade you to other than Watchfulneſs in ob= 
ſerving Experiments, and Wariceſs in relying on them, 
but not at all to ſuch a deſpondency of mind as may make 
you forbear the proſecution of: them: for neither _ 

| the. 
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the Phyſician renounce his Profeſſion, becauſe divers of 
the Patients he ſtrives to cure arenot freed from their diſ- 
eaſes by his Medicines, but by deathz nor doth the pain- 
ful Husbandman forſake his Cultivating of the ground, 
though ſometimes: an unſeaſonable ſtorm or flood ſpoils 
his Harveſt, and deprives him of the expected fruit of his 
long toils. For as in Phyſick and Husbandry, thoſe that 
exerciſe them are kept from delerting their profeſſions, by 
finding, that though they ſometimes miſs of their Ends, 
yet they oftentimes attain them, and are by their Succeſſes 
requited not only for thoſe Endeavours that ſucceed, but 
for thoſe that were loſt : ſo ought we not by the Contin- 
encies incident to Experimental attempts to be deterr'd 
rom making them, becauſe not only there are many Ex- 
periments ſcarce ever obnoxious to caſualties, but even 
among thoſe whoſe event is not ſo certain, you may very 
probably make an Experiment very often without meet- 
Ing with any of thoſe unlucky accidents which have the 
power to make ſuch Experiments miſcarry 3 and ſure the 
proſperous ſucceſs of many ſucceeding attempts tis well 
able to make amends for the fruitleſs patns employ'd on 
thoſe few that ſucceed not; eſpecially fince In Experi- 
ments it not unfrequently happens, that even when we 
find not what we ſeek, we find ſomething as well worth 
ſeeking as what we miſt. Of this laſt-mention'd truth we 
may elſe-where have occaſion to diſcourle more largely, 
and therefore ſhall now conclude with barely minding 
you, that even M-rchants themſclves are not wont ro 
Guit their protcflion, becauſe now and then they loſe 
a Veſlel at Sza, and oft-times their Ships are by contrary 
winds and other accidents forc'd to put in at other Ports 
than thoſe they were bound for. Which example] the 
rather make ufe of, becauſe that as the American Naviga- 
tors employ d by the European Merchants having been by 
{torms forc'd from their intended courſe, bave been ſome- 
times 


(115) 


times thereby driven upon unknown Coaſts, and have 
made diſcovery of new Regions much more advantagious 
to them than the faireſt and conſtanteſt winds and 
weather could have been; ſo in Philoſophical Trials, 
thoſe unexpected accidents that defeat our endeavours do 
ſometimes caſt us upon new diſcoveries, of much greater 
advantage than the wonted and expected ſuccefs of the at- 
tempted Experiment would have proved to us. 
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Giving an account of the two following Treatiſes, 
and Propofing the Defirableneſs of a good Intelligence 
betwixt the Corpuſcularian Philoſophers and the Chy- 
miſts. | | 


q Here are many Learned Men, who being ac- 
> quainted with Chymiſtry but by report , have 
: from the Illiterateneſs, the Arrogance andthe 
—_— many of thoſe that pretend 
5 \ foW>.. 2 , . . 
skill in it, then occaſion to entertain ſo ill an 
ow opinion 48 well of the Art as of thoſe that pro- 
feſs it, that they are apt to repine when they ſee any Perſon 
capable. of ſucceeding in the ſiudy of ſolid Philoſephy, addi 
himſelf to an Art they judge ſo much below a Philoſopher, and 
ſo unſerviceableto him + Nay, there are ſome that are trou- 
bled when they ſce a Man acquainted with other Learning 
eonntenance by his Example ſooty Empiricks, and a ſtudy 
which they ſcarce think, fit for any but ſuch as are anfit for the 
rational and uſcful parts of Phyſiology. I now take notice of 
theſe'things, becauſe they gave occaſion to the two folowing 
Treaizſes, For perceiving divers years ago, that ſome Learn- 
ed Men of the temper above deſcrib'd thought it ſtrange (if not 
amiſs alſo) that one of whoſe ſtudies they were' pleas d to hate 
too fawaurable. an ExpeFation, ſhoultl ſpend upon Chymical 
zryals ( towhich Ithen happen'd to be invited by the opportu- 
nity of ſome Furnaces and ſome leifire ) much of thoſe En- 
1 deawvours 
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deavonrs which they ſeem'd to think might be far more uſes 
fully employ'd than npon ſuch an empty and deceitful findy > 
| perceiving this, T ſay, T thought it not amiſs to endeavour to 
manifeſt, that without ſceking after the Elixir that Alchymiſts 
generally hope and toyl for, (but which they that knew me knew 
to be not at all in my aim) I did not inthe Proſecution of Chy- 
mical tryals do an "ing ejther without an,end,or-unſuitable 
to the Deflgn Thagl of attempting 'to promote Meps owtedes 
of the works of Nature, as well as their Power over them, In 
order to this, I did not thinkit enough to ſhew, that by an In- 


Ls my —_ ſight into Chymiſtry one may be enab!'d to make 


rorations (I ſpeak not of Tranſmuta- 
Defamer thre Joe AMeliorations (I fp 
in p q it. tions) of Mineral and Metalline Bodies, and 


Sel. of the I. Part —- 
of ie ep many excellent Medicines for the Health of 
n P.. 


Men , beſides divers other Preparations of 
good wſe in particular Trades, and in ſeveral 
Occurrenees of Humane Life ;, I did not, I ſay, think it 
enough to do this, becanſe that though this might ſuffice to 
evince that arational man might* without loſing his time em- 
ploy ſome of it to underſtand and promote Chymiſtry ; yet 
this would ſcarce ſuffice to manifeſt it to be uſeful to Philoſo- 
phy. And therefore there ſeem'd requiſite ſome ſpecimens, 
which might (hew that Chymical Experiments might be very 
aſſiſtant even to the ſpeculative Naturaliſt. in his Contempla- 
tions and Enquiries. | 

But againſt my attempting any thing of this Nature, three 
Difficulties oppos'd themſelves. The firſt was the want of 
Leiſure, ix regard Iwas already pre-engag 'd to write of other 
SubjetFs, and to proſecute ſome Experiments, whoſe event I 
was concern'd to know. Another Impediment was, that for 
other. Reaſons elſewhere mention'd, and. chiefly. to' keep my 
Judgment #45 unprepdle 3'das might bewith any of the Modern 
Theories of ns y, till I were provided of Experiments 
to help meto judge of them, Thad purpoſely refrain'd from 
acquainting my ſelf throughly with the intire Syſtem _—_ 
the 
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the Atomical, or the Carteſian, or any other whether New or 
Reviv'd Philoſophy 5 and therefore I could ſcarce be fit to 
(hew how Chymical Experiments might illuſtrate their Do- 
Frines, And thirdly, ſome of thoſe Learned Men for whom 
Twas to write, more favouring the Epicurean , and others 
(though but a few) being more inclinable to the Carteſian opi- 
nions, it ſeed very difficult to gratifie by the ſame Compo- 
'ſares Perſons of differing Perſwaſions. 

But as to the firſt of theſe Diſcouragements, ſince my Pre- 
engagements to other Themes were not unknown to thoſe for 
whom Iwas to write,it might reafonably be preſum'd they would 
over-look, ſuch unaccurateneſs as ſnould appear imputable to 
haſte: And beſides, ſome ſuchSubje@ might be choſen to write of, 
as would conveniently admit Enlargements and Additions,ac- 
cording as my leiſure ſhould afterwards ſerve me to annex thens 

On occaſion of the ſecond Impediment, Iremember'd, that 
having divers years before read the Lives of the Atomical, a- 
mong other Philoſophers, in Diogenes Laertius, and having 
ſometimes occaſionally heard mention made of divers Epicu+ 
rean aud Carteſian Notions, and having hence fram'd to my 
ſelf ſome general, though but imperfe@, Idea of the way of Phi- 
loſophizing my friends efteem'd 5 I thought I might without a 
yore particular and explicit Enquiry into it, (ag, ſomething to 
illuſtrate ſome Notions of it, by making choice FF” ſuch as,being 
of the more ſimple and obviow, did not require skill inthe 
more myſterious points of the Hypotheſis they belong*dto, | 

' And as for the laſs of the three Diſcouragements above men- 
tion'd, T confider'd,that the Atomical & Carteſian Hypotheſes, 
though they differ d in ſome material points from one another, 
get in oppoſition to the Peripatetick and other vulgar DoGrines 
they might be look'd upor: as one Philoſophz:For they agree with 
one another, and differ from the Schools in this grand & fun- 
damental point, that not only they take care to explicate things 
intelligibly ; but that whereas thoſe other Philoſophers give only 
a gcrreral and ſuperficial account of the Phenomena of Nature 
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from certain fabſtantial Forms, which the moſt ingenious a- 
mong themſelves confeſs to be Incomprehenſible, aud certain 
real Qualities, which knowing men of other Perſwaſions think 
zo be likewiſe Unintel/igible ; both the Carteſians and the Ato- 
miſts explicate the ſame Phenomena by little Bodies variouſly 
fieur'd and mov'd, I know that theſe two SeFs of Modern 
Naturaliſts diſagree about the Notion of Body in general, and 
conſequently about the Poſſibility of a true Vacuum, as alſo about 
the Origine of Motion, the indefinite Diviſibleneſs of Matter, 
and ſome other points of leſs Importance than theſe : But in 
regard that ſome of them ſeemto be rather Metaphyſical than 
Phyſiological Notions, and that ſome others ſeem rather to be 
requiſite to the Explication of the firſt Origine of the Univerſe, 
than of the Phenomena of it in the ſtate wherein we now find 
# ; in regard of theſe, T.ſay, and ſome other Conſiderations, 
and eſpecially for this Reaſon, That both parties agree in dedu- 
cing all the Phenomena of Nature from Matter and local Mo- 
fon; I eſteem'd that notwithſtanding theſe things wherein 
the Atomiſts and the Carteſians differ d, they might be thought 
to agree inthe main, and their Hypotheſes might by a Perſon of 
a reconciling Diſpoſition be look'd on as, upon the matter, one 
Philoſophy. Which becauſe it explicates things by Corpuſcles, or 
minute Bodighymray ( not very unfitly ) be call d Corpuſcular 3 
though I ſometzmes ſtyle it the Phenician Philoſophy, becauſe 
ſome ancient Writers inform #4, that not only before Epicurus 
and Democritus,but ev'n beforeLeucippus taxght iz Greece, 
a Phenician Naturaliſt was wont to give an account of the 
Phenomena of Nature by the Motion and other AfﬀeGtions of 
the minute Particles of Matter. Which becauſe they are obui- 
ows and very powerful in Mechanical Engines, I ſometimes 
alſo term it the Mechanical Hypotheſis or Philoſophy. 

By ſuch conſiderations then,and by this occaſion, Twas invi- 
ted to try whether without pretending to determine the above- 
mention'd controverted points,* I could by the help of the Cor- 
pruſcular Philoſophy, in the ſenſe newly given of that Appellati- 
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on, aſociated with Chymical Experiments , explicate ſome 
particular SubjeFs more inteligibly than they are wont to be 
accounted for, either by the Schools or the Chymiſts, And how- 
over ſince the vulgar Philoſophy is yet ſo vulgar, that 7 is ſtil 
3n great requeſt with the Generality of Scholars; and ſince the 
Mechanical Philoſophers have brought ſo few Experiments to 
verifietheir Aſſertions, and the Chymiſts are thought to have 
brought ſo many on the behalf of theirs, that of thoſe that have 
quitted the unſatisfaGory Philoſophy of the Schools, the greatey 
Number dazl'd as it were by the Experiments of Spagyriſts, 
have imbrac'd their Do@rines inſteadof thoſe they deſerted ; 
For theſe Reaſons, T ſay, T hop'd I might at leaſt do no unſeaſo- 
zable piece of ſervice to the Corpuſcular Philoſophers, by illn- 

ſtrating ſome of their Notions with ſenſible Experiments, and 
manifeſting that the things by me treated of, may be atleaſt 

plauſibly explicated without having recourſe to inexplicable 
forms, real Qualities, the four Peripatetick Elements, or ſo 
much as the three Chymical Principles. 

Being once reſolu'd to write ſome ſuch Specimina as T for- 
merly judg d requiſite, T ſoon bethought my ſelf of the Experi- 
ment hereafter deliver'd concerning Salt-Petre , divers of 
whoſe Phenomena T did alſo, as time would permit, caſt into 
one of the Eſſays I was then engag'd to write toa Friend. And 
having diſpatch'd that little Treatiſe, it found ſo favourable 
a Reception among thoſe Learned Men into whoſe hands it 
came. that I was much encourag'd to illuſtrate ſome more 0 
the Do@rines of the Corpuſcular Philſoſophy, by ſore of the Exe 
periments wherewith my Furnaces had ſuppli d me ;, which al- 
ſo as occaſion ſerv'd 1 did, partly by writing ſome Phyſico-Chy- 
mical Treatiſes, and partly by making ſuch large Notes on the 
Eſſay concerning Salt-Petre, as might plentifully contribute to 
the Hiſtory of Qualities, of which Thad ſometimes thoughts, 
And this comtinu'd, till in the year before ihe 
laſt, the publick Confuſtons in this (then un- 
happy) Kingdom reducing = to quit my former Deſien, toge- 
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ther with the place where my Furnaces, my Books, and my 0- 
ther Accommodations were, I fell afterwards upon the making 
of Pneumatical tryals, whereof T lately ventur'd to give the 
Publick an account in a Book of New Experiments Phyſo- 
mechanical abont the Air. 

T ſhould not trouble the Reader with ſo prolix a Preface to 
ſuch ſmall Treatiſes as thoſe whereto this is prefix'd, but for 
theſe two Reaſons. The one, that T hope the fore-going Narra- 
tive will make me be the more favourably judg'd by the Philo- 
Sophers I deſire to ſerve, if ſometimes Iwrite leſs skilfully of 
theirOpinions than perhaps Tſhould have done had Tallow'd my 
ſelf to ſearch into them: And the other, that I am earneſtly ſol- 
licited to publiſh ſome other Traits, tending to the ſame purpoſe 
that theſe do; to which alſo ſhould Tever be induc'd, by the Re- 
ception theſe may meet with, to trouble the World with them, 
the ſame Preface as it is now peun'd may ſerve for an Introdu- 
Fion.T had almoſt forgot to take notice, That whereas at the end 
of the Eſſay concerning Salt-Petre I mention'd a then newly- 
prbliſh'd Treatiſe of the laboriows Glauber's, which I had not 
ther perus d, I found it to contain ſome Obſervations concern- 
ing the Hiſtory of Salt- Petre,which, if they be true,are conſide- 
rable enough: I muſt again recomend the examination of then - 
to the Readers Curioſity, having been hinder'd by divers Avo- 
cations from ſaving him that labour my ſelf. And whereas alſo 
ſome gears after I was inform'd of another little Book, he had 
put out ſince the former, wherein he teaches us a way of puri- 
fying Salt-Petre, to make a ConjunTion of the ſpirituous and 
fixter parts of it, and then to ſuffer the Mixtare to evaporate 
and jo cryſtallize into Nitre 5 This would I confeſs have made 
me apprehenſive of paſſing for a Plagiary with thoſe that did 
not know me, but that it was eaſte for me to clear my ſelf 
by the Teſtimony of very Learned Men, who had ſome 
years before perus'd my Treatiſe, and eſpecially of one 
perſon , ( well known by his Writings) who was pleasd 
to like it ſo well, as to deſire he might tranſlate it, and 
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had accordingly long before turn'd it into very elegant Latiz. 
I might perhaps venture to adde, that though Tcould not juſtifie 
my ſelf by ſo convincing a proof of my Innocence, yet he that 
ſhall take the pains to conſider,that Tcoxld not borrow of Glau- 
ber the various Phenomena T have particularly ſet down, and 
much leſs the RefleFions on ther, & ſhall compare in what dif- 
fering manners, and to what differing purpoſes, we two propoſe 
the making of Salt-Petre ont of its own Spirit and fixt Salt (He 
but preſcribing as a bare Chymical Purification of Nitre what I 
teach as a Philoſophical Redintegration of it ;”) He, I ſay, who 
ſhall compare theſe things together, will perchance think, that I 
was as likely to find this laſt nam'd Experiment as another. 
Which things Iſay not, as if Tſcrupl'd to make uſe of the indu- 

frrious Glanber's or any other mans Experiments, eſpecially 
when Iborrow not withthem any of the Dorines I build on 
them ;, but becauſe ſince Tneither did nor could take any notice 
of Glaube1*s Bookin mine, Tjudg'd it requiſite to ſay ſomething 
fo prevent my being thought to have unthankfully taken one of 
the chief Paſſages of my. Diſcourſe from a Book to which I was 
utterly a ſtranger... 

The Reaſons of my thus conſenting topubliſh the following 
Hiſtory of Fluidity and Firmneſs, without the reſt of thoſe An- 
notations which Iwrit upon the ſame Eſſay touching Salt-Petre, 
are partly, that theſe are my recenteſi Compoſures of this Na> 
ture, (baving been writen but the laſt year ſave one) and were 

ſet down when Tallow'd my ſelf to be leſs unacquainted with 

Writers addiGed to the modern Philoſophy, partly alſo, be- 
cauſe the conſiderableneſs of the Subje@ invited me to make 
theſe Annotations much more copious, and ſomewhat leſs unac- 
curate than my Notes npon almoſt any other part of the Eſſay;@» 

partly, (and indeed principally ) becauſe mention being ſome- 
times made of this Hiſtory in my freſhly-publiſh'd Phyſtco- Me- 
chanical Experiments, both the Printer,” and ſome Learned 

Gentlemen who were pleas'd to 1hink that Book not unworthy 
the Tranſlating , have ſollicited me to let this Treatiſe be 

annex'd 
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annexed to the ſeveral Yerſions they are about of that Pmeuma- 
fical piece, and tothe Engliſh Edition of the three fore-going 
Diſcourſes, which the Printer fears would, without the com- 
pany of theſe or ſome others, make but too thin a Book, 

And Tthought fit to premiſe to this Hiſtory, the Eſſay con- 
cerning Salt-Petre, n0t only becauſe it might appear very im- 
proper topubliſh Annotations without the Text it ſelf whereunto 
they relate 3 but indeed becauſe Tfind that there are ſtill many 
Learned Men, of the ſame diſpoſition with thoſe T have men- 
t;on'd in the beginning of this Preface; whence T arm invited 
to divulge this Eſſay by the ſame Conſiderations that at firſt in- 
duc'd me to write it, Pſpecially ſince I remember not that 
among the new Philoſophers Thave met with any one Experi- 
went that does ſo fairly and ſenſibly accommodate ſo many of 
their Opinions, And indeed I freely confeſs, that Tſhall think 
my ſelf to have done no uſeleſs ſervice to the Common-wealth 
of Learning, if I prove ſo fortunate, as by theſe, or any other 
Writings of mine to the like purpoſe, to beget a good under- 
ſtanding betwixt the Chymiſts and the Mechanical Philoſo- 
phers, who have bitherto been too little acquainted with one 
anothers Learning : There being to this very day a great and 
almoſt general Miſ-underſtanding betwixt the Corpuſeular 
Philoſophers and the Chymiſts ; moſt of Thoſe (on the one 
hand) looking upon the Spagyriſts as a company of meer and 
irrational Operatvrs,whoſe Experiments may indeed be ſervice- 
able to Apothecaries, and perhaps to Phyſtcians, but are uſeleſs 
to a Philoſopher that aims at curing no diſeaſe but that of Tgno- 
rarce; and moſt of the Spagyriſts (on the other hand) look. 
ing upon the Corpuſcularians (if I may ſo call them ) as a 
ſort of empty and extravagant Speculators» who pretend to 
explicate the great Book of Nature, without having ſo much 
as look'd upon the chiefeſt and the difficalteſt part of it, name- 
ly the Phenomena that Their Art has added to the former Edi- 
tion of this vaſt and obſcure Volume. But that ſome of the 


principal of the Hermetick Opinions may be more hand/omely 
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accommodated by the notions of the Phenician Hypotheſes, 
thax by the common Philoſophy of Elements and ſubſtantial 
forms, (which yet their Writers ſo frequently allnde to and 
otherwiſe employ) may appear from hence, that whereas the 
Schools gexerally declare the tranſmutation of one Species into 
another, and particularly that of baſer metals into Gold, to 
be againſt Nature, and Phyſically impoſſible, the Corpuſeular 
Do@rine rejefing the ſubſtantial forms of the Schools, and 
making Bodies to differ but in the Magnitude, Figure, Mo= 
tion or Reſt, and Situation of their component particles, 
which may be almoſt infinitely varied, ſeems much more fa- 
vourable to the Chymical DoGrine of the poſſebility of working 
wonderful changes, and even tranſmutations in mixt Bodies, 
And on the other ſide, there are ſcarce any Experiments that 
1ay better accommodate the Phenician principles, than thoſe 
that may be borrowed from the Laboratories of Chymiſfts, For 
firſt, Chymiſtry enabling us to depurate Bodies, and in ſome 
meafure to analyſe them,and take aſunder their Heterogeneous 
parts, in many Chymical Experiments we may better than in 
others know what manner of Bodies we employ, Art having 
made them more ſimple or uncompounded than Nature alone is 
wort to preſent them us. - And next, many Chymical opera- 
tions being performed in cloſe, and yet in tranſparext veſſels, 
we may better know what concurs to the effeFs produced, be- 
cauſe adventitions Bodies (or at leaſt all groſſer ones) are 
kept from intruding upon thoſe whoſe Operations we have 
a mind to conſider. And laſtly , the Bodies employ'd by the 
Chymiſts being for the moſt part afive ones, the progreſs 
of Nature in an Experiment, and the ſeries of ſucceſſzve 
alterations through which the matter paſſes from firſt to laſt, 
is wont to be made more nimbly, and conſequently becomes 
the more eaſie to be taken notice of and comprehended. $890: 
that all this conſidered, T hope it may conduce to the Ad- 
vancement of Natural Philoſophy, if, as T ſaid, TI be ſo- 
happy as, by any endeavours of mine, to poſſeſs both Chymiſts: 
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and Corpuſtularians of the advantages that may redound to 
each Party by the Confederacy I am mediating between them, 

and excite them both to enquire more into one anothers Philo- 

Sophy, by manifeſting, that as many Chymical Experiments 
#ray be happily explicated by Corpuſcularian Notions, ſo ma- 
uy of the voy Fapor en Notions may be commodionuſly ei- 


ther illuſtrated or confirmed by Chymical Experiments. 
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An Experiment with ſome Conſidera- 
rations touching the differing Parts and 
Redintegration of 
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SECTION I. 
P ALT-PETRE, Pyrophiler, though in that 
& form wherein it is ſold in Shops, it beno ve- 
ry obvious Concrete ; yet either in its rudi- 
WW) Ja ments, or under ſeveral diſguiſes, it is to be 
= found in ſo great a number of Compound 
+. + » Bodies, Vegetable, Animal, and even Mine- 
ral, that it ſcems to us to be not only one of the moſt Ca- 
tholick of Salts, but ſo conſiderable an Ingredient of many 
ſublunary Concretes, that we may juſtly ſuppoſe it may 


well deſerve our ſerious enquiries, fince the knowledge of 
S - it 
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it may be very conducive to the diſcovery of the Nature 
of ſeveral other Bodies, and to-phe improvement of divers 
parts of Natural Philoſophy. 1 E.' 

SECT. II. 

But not having at preſent much leiſure allow'd me by 
ſeveral avocations to make accurate Enquiries into the na- 
ture of Salt-Petrein general z and, which is more conſi- 
derable, being not yet furniſhd with a competent number 
of Experiments requiſte to ſuch a purpoſe 3 L muſt con- 
tent my ſelf for this time totender you ſome affiſtance to- 

' wards the giſcqvery of, how differing Subſtances may be 
obtain'd FogNire, #nd compoand 1tgpain, by preſent+ 
ing you ſomg Refleftionson an Expertment, which my de- 
fire to haſten to another Subj<& obliges me to ſet down 
nakedly, as I firſt try'd it, by way of Narrative. 

= , "a RY C he I [ [. Fe 
5 ST PIRIE, Xa bk: 9a I, , S8 b; . 
'Wetookithen comihbn Nitre'( 34 we bought it: at: the 
Drugpilts)- and having by: rhe; uſua};way of Solution,, Fil- 
tration, and Coagulation, reduc'd i into Cryſtals, we put 
four ounces of this purif'd Nitre into a ſtrong new Cruci- 

2 Ny hle *in _ ( the Veſſel being firſt 
* If it be here demanaf, yzel] neal'd to prevent cracking, and 
Why the Experiment was ny = 
not made -with-a grentey-—-CQVErd LA prevent the falling 1n of any 
quantity of Salt- peter ? 
we may anſwer, That the mention'd/Qnantiry was moſt proportionate to the beſt Cru- 
cible we then had. And if it be further ash'd, Whether it were nt the better way of ob- 
taining the ſeveral ſubſtaiices ſep arah/3 from Nitve;to diſt# Lit in cloſe Veſſels without 
addition of any foreign Ratly ? we ſhall reply.only by repreſenting, That the propor 4 way 
not ſo pratticable as one would imagine : f9r. ut acqui-ſc;ng in the common pratfice 
of Chymiſts, who are wont to mingle with the Satt-Perre vhay aiftii three of four times 
1ts weight of Brick, Earth, | or ſome other 4dditament, which (eÞcrially in ſo great a 
proportion _) may much alter the Nature of the fix'd Salt remaining behind with it ; we 
have had the curioſity to try more than once, whether we could diftil Salt-Petre yer ſe 
in glaſs Retorts, and found, that though to avoid giving toq ſtrong a fire, we once ( at 
leaſt) plac'd the Recort only in a pan ;ful of Sand's yet when the heat wasgiown ſtrong 
enough to melt the Salt, it crack'#l the Retort, and did partly ru dit at thecrach 3 only* 
we 0btain'd ſome ſmall quantiry 'of a Liquor, which by its: ſowereneſs 4nd operation 
taught us what we might have expe#ed of the reft of the volutile parb of the Nitre, in 
caſe the Veſſel would have held till it had paſſed over into the Reteſyer, a Gps 
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%bing.thatmight, nGaſopnably kindlgthe Petre) we melt+ 
ed:ic int0.a liwpid Liquor, and whilſt it was in fuſion, caſt 
intoit a ſmall hve Canal; which! preſently: Kindled it, ad 
made it-boil, and hifs; and flaſh for a pretty while 2 after 
which we caſt in anqther glowing Coal, which made it ful- 
mivate afreſh 5-and- after: that we-caſt-in' a third and a 
fourth; and fo continu'd the operation till the Nitre would 
neither fulminate inor be kindled avy-more «© after which 
we continu'd to keep it ina ſtrong fire for above a quarter 
of an hour,; that-it any volatile part ſhould yet remain, it 
might be forced off. | ff «41 | | 

RE SECT. IV. W7h. 

Then taking out the Crucible, and breaking it whillt it 
was hot, we took ont, as carefully as we could, the remain- 
iog fix'd Nitre before it had imbib'd much of the moiſture 
of the air, and dividing it into two equal-parts, we difiol- 
ved one of thoſe portions in as much fair water as would 
' Juſt ſuffice for the ſolution of it, and then drop'd on it Spt- 
rit of Salt-petre till the ebullition occaſion'd by the mutual 
ation of thoſe contrary Liguors did perfectly ceaſe z and 
- forthwith Filtratiog.this mixture, weexpos'd it in a new 
openVial to the air in a window 3 and'returning tq the 
- Other portion of fix'd Nitre, which we had ſet apart and 
not diffolv'd, wedrop'd on that likewiſe of the ſame Spirit 
till the hiſſing and ebullition were altogether ceas'd, and 
then we expos'd this mixture alſo in an open glaſs Jar to 
the air in the ſame window with the former, 

SECT. V. 

Theevent of theſe Trials was, that the mixture wherein 
fair water was employ 'd, did-ina few hours faſten to the 
lower part of the fides of the Glaſs wherein it was pur, 
ſome ſaline particles, which feem'd by their form (and 
partly too by their ſhooting about the lower parts of the 
Veſſel ) to be Salt-petre z amongſt whoſe little Cryftals 
nevertheleſs there appear'd to {wim very little grains 

S 2 (much 
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(much ſmaller than Muſtard-feeds ) of ſome other kind of 
Salt, environ'd with a downy-matcer , not unlike that 
which is oftentimes to be obſerv'd in Roſe-water, and ſeve- 
ral other diſtill'd Waters when they begin to decay.. The 
Cryſtals were the next day taken out, being by that time 
grown ſomewhat greater, and more numerous, and dif- 
clos'd themſelves, upon tryal, to be indeed Nitrous, as 
well by their manner of burning, as their ſhape. Concern- 
ing the latter of which, ſince learned Modern Writers have 
miſ-repreſented it, ſome making Nitre to be Cylindrical, 
and others of a figure leſs approaching to the true one 5 I 
think my ſelf oblig'd in this place to obſerve to you by the - 
way, that having purpoſely conlider'd ſome large Cryſtals 
of refin'd and unanalyz'd Nitre, the figure being in ſuch 
beſt diſcern'd, they appear'd to have each of them fix flat 
fides (not always of equal breadth in reſpeC&t of one ano- 
ther) whereofany two that were oppoſite were common- 
ly parallel. But to- return to our augmented Cryſtals of 
Nitre : what the other matter that adher'd to them was, 
there was fo very little of it, that we could oor well dif- 
cern, though we then ſuſpe&ed it to proceed from the 
want of a juſt or exaCt proportion betwixt the Volatile 
andfix'd parts of the Nitre that were to be re-united. 
SECT. VI. 

The remaining Liquor being pour'd into an open glaſs 
Jar, and left in the ſame window, continued five or fix days 
without manifeſting-apy conſiderable alteration; but at the 
end of that time there began to appear in it very fine cry- 
ſtalline ſtyriz-of Petre, which grew more and more nume- 
rous during a fortnight longer ; at which time, being wea- 
ried with attending the ſo {low conſumption of theLiquor, 
we pour'd it from the Cryſtals, and ſet- it in a-digeſting 
Furnace to evaporate more nimbly. 

SECT. VII. 

The other mixture wherein no water was employ d did 

preſently, 
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preſently, for a great part of ie, ſubſide in the form of Salts 
over which there ſwam a little liquor which alſo ſeem'd 
to keepthe ſubſiding particles of Salt from congealing into 
one coherent maſs, or ſo much as greater lumps : and a 
part of this drenched Salt being taken out and permitted 
to dry in the Air, did not appear very regularly figur'd, 
but yet ſeem'd here and there to -recede very little from 
the ſhape of Salt-Petre, and being caſt on a quick coal it 
burned partly after a manner not peculiar: (that we have 
obſerv'd) to any diſtin& kind of Saltz and yet it partly 
ſeem'd to imitate the flaſhing way of deflagration proper 
to Nitre. The remaining part of this Salt, together with 
the Liquor ſwimming upon it, we kept for about a month 
in the open air, without diſcerning any obſervable change 
in the Liquor till towards the latter end of that time, and 
then-we found it partly coagulated into ſmnall ſaline maſſes, 
whoſe figure we were not able to diſcern 3 and therefore 
diſſolving the whole mixture in a little fair water, and fil- 
trating it, we found (after evaporation in a digeſting Fur- 
nace) about one half of the Salt ſhot into fine ſmall Ice- 
iclesof the ſhape of Cryſtals of Petre, but ſomewhat dif- 
fering from them in taſte upon their firſt being put upon 
the Tongue ; but upon a live coal they burned not unlike 
Petre. And the remaining half of this diflolution, being 
ſomewhat haſtily prefied to exhale, let fall its Salt in a fi- 
gure which we could not reduce either to that of Salt- 
Petre, or of any other determinate kind of Salt. 

For the clear comprehending of this Experiment, . you 
may be pleas'd, Pyrophilns, to take notice, . 

SECT, VIII 

x; That a new coal is not to be caſt on the Nitre till the 
detonation occaſion'd by the former be either quite or al- 
mo#{% alropzther ended5 unleſs it chance that the puffin 
114060 62 blow the coal too ſoon out of the Crucible, 
He 007% 1207905 towardsthe end of the ope- 
ra#i0n:) 
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ration:) which ſeems to. happen chiefly becauſe the. ifirſt 
part of the Nitre growing to be predominant , the: 1nf}a- 
mable and halituous particles cannot. break :through'the 
matter, now grown more ſtiff, but by ſuch impetuous 
eruptions as make them oftentimes toſle back the coals 
as ſoon as ever they are caſt into rhe Crucible : and m this 
way of proceeding we have been forced to fpend much 
more time , than the opinion of the ready deflagrability 
(if I may fo ſpeak) of Salt-Petre did beforehand permit us 
to imagine. | "0 

2 SECT. IX. 

2. That we diſcern'd by our Scales, that the weight of 
the Spirit of Nitre requiſite to bedrop'd on, till all the 
ebullition made betwixt that Liquor and the Solution of 
fix'd Nitre were ceas'd; did not amount to: ſo great a 
weight as the Salt-Petre loſt in its detonation , and yet fell 
not much ſhort of it. 

| SECT. X. 

3. That the fix'dNitre this way made, differ'd but very 
little from vulgar Salt of Tartar in its lixtviate taſte, in its 
aptnefle to attra& the air, or to relent by the moiſture of 
it, and in its other more obvious qualities; onely whereas 
Salt of Tartaris wont to be white ({ which nevertheleſs 
being flux'd has been by others, as us, obſerv'd to be- 
come of a kind of sky-colour) this fix'd Nitre was of a 
deep colour betwixt blew and green: which colourupon 
the affuſion of the Spirit of Nitre vaniſh'd; whereas other- 
wiſe (toobſervethatto you upon the by) ſome ſort of cal. 
cind Nitre will fo obſtinately retain that colour, that I 
keep by me a blewiſh green Liquor made of fix'd Petre, I 
know not how oftentimes ſucceſſively reſolv'd per deliqui- 
#7 and coagulated again, till it would no longer be reduc'd 
toa dry Salt, but to an untuous body eafily flowing in heat 
Iike Wax:my deſign in which trial it were here ſomewhat 
1mproper to infiit on. , 
That 
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That our friends might not be obliged to wait ſo long for the Redintegration 
of Nitre, but might ſee the Experiment made in as little time as is poſſi*!e, 
we devis'd a more expeditions way of uniting the divorc'd parts of our 5", 
and it was only by ſuffering ſuch fix'd Nitre as is mention'd by our Auth! 
torun per Deliquium into a Liquor, which being ſeparated from ts feces 
by filtration through cap-paper was very clear and limpid : For, when we had 
a mind to ſhew-the Experiment, we did onely upon this Liquor drop ſore 
Spirit of Nitre, and that, after ſuch a miſe, ſparkling and efferveſcence, as 
onr Author ſpeaks of, ( all which haſtily vaniſhed )) did immediately ofſo- 
cate it ſelf with a competent proportion of the fix*d Salt ſwimming in the 
Solution, and therewith fall down in little Tce-icles of a Nitrous ſhape and 
nature; and when we pleaſed to continue the affuſion of the acid Spirit, this 
emergency of Salt-Petre would be obſervable from time to time, till either 
all,or almoft all the fix'd Salt Wad united it ſelf with the other. And theſe 
litle Ice-icles being dried in lumps, did as well upon the tongue and upon « 
quick coal, as they had done to the Eye, diſcloſe themſelves to be ſo truly Ni- 
trous, that our friends were not wont without ſome wonder, as well as much 
pleaſure, to behold Salt-Petre thus ſuddenlygenerated in leſſe than a minute 
of an hour, Theſe ſmall Tce-icles being in ſufficient plenty difſlv'd in fair wa- 
ter, we did for trials ſake reduce by Congelation to fairer Cryſtals. 

But though this be the perfefieſt and readteft way of reproducing Nitre, 
yet becauſe tt often requires, eſpecially in dry weather, a long time to reduce 
fix*d Nitre per Deliquium into a Liquor, we have ſometimes ſubſtituted 

. the following way. We oy re in fair water as much fix'd Nitre as we 
could, and filtrating the Solution through Cap-paper we ſatiated it with 
Spirit of Nitre, after the manner above deſcrib*d, and then ſetting it to eva- 
porate very ſlowly, and afterwards ſuffering it to cool, we obtain'd within 
fame hours after the firſt mixture of the Liquors, ſtore of fine little Cryſtails of 
Petre, which ſhot in the Liquor; the remaining part of which being evapora- 
ted afforded more of them. And though the evaporation and Cryſtallization 

: coft us divers hours, yet it ſeem'd that the Salt-Petre was produc'd preſently 
«pon the ceaſing of the confli betwixt the two Liquors. For the mxture 

' before evaporation tafted very like a Solution of commen Nttre, and the little 
drops that upon the efferveſcence ship'd out of the Glaſſe, and fell back upon 
the ſides of it, did there many of them preſently coagulate into little grams of 


Nitrous Salt, 
Sh SECT. XI. 

And becauſe, Pyrophilus, it may be ſuſpeted, that the 
Salt-Petre mention'd to have been produc'd by the re- 
union of the volatile and fix'd part of that Concrete, 
may have been- onely ſome aſſociated particles of Salt- 
Petre, that by lurking undiſcernedly in the fix'd Nitre had 
eſcap'd the analizing violence of the fire, and by the affu- 
fion of fair water were ſet at liberty to aſſemble together, 
and thereby diſcloſe themſelves in their true ſhape. 


To remove this ſcruple, and to Jet you ſee that _ 
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the enſuing Diſcourſe will not need your ſuppoſing, that the 
Experiment of the Redintegrationof Petre was accurately 
made, and did accordingly ſucceed; I muſt here annex, 
that though by divers other Chymical Experiments which 
I have had occaſionto make with Salt-Petre,I ſomtimes dif- 
cover'd, that now- and then ſome undiſcern'd particles of 
the Salt-Petre may poſſibly eſcape our diligence when we 
make f1x'd Nitrezyet thoſe particles are too few to amount 
to ſuch Cryſtals of Petre, as the affuſion of the acid Spirit 
upon the lixiviate Salt are captble of affording : And that 
we have, to fatisfie our ſelves farther in this particular, 
purpoſely ſatiated, according to the former manner, a S$o- 
lution of common Pot-aſhes, bought of them that are wone 
to ſell itin Shops, (whoare not ſo fooliſhly knaviſh asto 
adulterate them with Salt-petre, which is much dearer 
than pot-aſhes) and filtrating the Solution from its copious 
feces, found after evaporation, in the remaining Liquor, 
within about-two or x Hon days, and ſometimes much ſoon- 
er, pretty ſtore of Cryſtalline Salt in a Nitrous figure, 
which though at firſt jt taſted ſomewhat corroſjvely, (per- 
haps becauſe the proportion betwixt the Nitrous Spirit 
and the Pot-aſhes was not duely obſerv'd) yet after it hada 
while remain'd upon the tongue, the taſte of it much emu- 
lated thar of Salt-Petrez and part of it being caſt upon a 
live coal, did by its blew and halituous flame diſcover it 
ſelf to be of the nature of that Salt. To which we may add, 
that we likewiſe tried the experiment with Agua fortis and 
Salt of Tartar, and thereby produc'd $alt-Petre, though 
but in ſmall quantity, and along time, And thoſe two ad- 
ditional Experiments I the rather mention, becauſe many 
ofthe enſuing Reflefions may be juſtifi'd by them, al- 
though the main Experiment made on Salt-petre alone 
ſhould in divers pariculars be ſuppos'd (for we have us'd 
our endeavours that it may not be found, ) to have been 


miſtaken, 
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A S ECT. Xl. 

The Refletions which may be'made on this Experi- 
ment are more than [ have either the skill or leiſure to pro- 
ſecute, and therefore nag xp) my ſelf to preſent you 
very ſuccinaly with a few ofthoſe that do the moſtreadily 
occur to my preſent thoughts. - 

And firſt, this Experiment ſeems toafford usan inſtance, 
by which we may difcern that Motion, Figure, and Diſpo- 
ſition of parts, and ſuch like primary and mechanical Aﬀe- 
Ctions (5f I may ſo call them) of Matter, may ſufficeto 
produce thoſe more ſecondary Aﬀections of Bodies which 
are wont tobe called Senſible Qualities. 


SECT. XIII. 


And to begin with the Tangible Qualities, as Heat and 
Cold; it is commonly held, that Salt-Petre is in operation 
a Cold fipdy, if not one of the coldeſt in the world; and 
accordingly Phyficgans and Chymiſts are wont to give it 
in Fevers to allay the inward exzſtuations of the blood 
avd humors - and that profound Naturaliſt the Lord: Ye- 
relazs. highly commends a little of it, and did for many 
years himſelf make uſe of it, to condenſe the Spirits. But 
what-ever it be in inward operation, certainly to the out- 
ward ſenſe it appears very cold: And yet the parts of this 
fo cold Body (its Spirit and Alkali, by the latter of which 
Chymiſts 'are wont to mean any. fix'd Salt produced by 
burning.) put together , do immediately agitate each 
other with great vehemency 3. and did in our Experiment 
produce ſuch an heat, that*I could ſcarcely endure to 
hold in :my hand the Vial, wherein much lefle than an 
ounce of ;cach was mix'd, though but leiſurely and almoſt 
by. drops :''as if Heat were nothing but a various and 
nimble motion of the minute particles of Bodies. For in 
our Experiment, as long as that confus'd agitation Jaſt- 
ed, 'ſo long the beat endur'd, and with that agitation it 
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the enſuing Diſcourſe will not need your ſuppoſing,that the 
Experiment of the Redintegration of Petre was accurately 
made, and did accordingly ſucceed; I muſt here annex, 
that though by divers other Chymical Experiments which 
I have had occaſion to make with Salt-Petre,I ſomtimes dif 
cover'd, that now- and then ſome undiſcern'd particles of 
the Salt-Petre may poſlibly eſcape our diligence when we 
make fix*d Nitrezyet thoſe particles are too few to amount 
to ſuch Cryſtals of Petre, as the affuſion of the acid Spirit 
upon the lixiviate Salt are cap#ble of affording : And that 
we have, to fatisfie our ſelves farther in this particular, 
purpoſely ſatiated, according to the former manner, a So- 
lution of common Pot-aſhes, bought of them that are wone 
to ſell itin Shops, (whoare not ſo fooliſhly knaviſh asto 
adulterate them with Salt-petre, which is much dearer 
than pot-aſhes) and filtrating the Solution from its copious 
feces, found after evaporation, in the remaining Liquor, 
within about-two or x ah days, and ſometimes much ſoon- 
er, pretty ſtore of Cryſtalline Salt in a Nitrous figure, 
which though at firſt jt taſted ſomewhat corrofjvely, (per- 
haps becauſe the proportion betwixt the Nitrous Spirit 
and the Pot-aſhes was not duely obſerv'd) yet after it hada 
while remain'd upon the tongue, the taſte of it much emu- 
lated thar of Salt-Petrez and part of it being caſt upon a 
live coal, did by its blew and halituous flame diſcover it 
ſelf to be of the nature of that Salt, To which we may add, 
that we likewiſe tried the experiment with Aqua fortis and 
Salt of Tartar, and thereby produc'd Salt-Petre, though 
but in ſmall quantity, and along time, And thoſe two ad- 
ditional Experiments I the rather mention, becauſe many 
ofthe enſuing Refleftions may be juſtifid by them, al- 
though the main Experiment made on Salt-petre alone 
ſhould in divers pariculars be ſuppos'd (for we have us'd 
our endeavours that it may not be found, ) to have been 
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ft; S ECT. XI. 

The RefleQions which may be'made on this Experi- 
mentare more than [ have either the skill or leiſure to pro- 
ſecute, and therefore I ſhallgontent my ſelf to preſent you 
very ſuccinly with a few of thoſe that do the moſtreadily 
occur to my preſent thoughts. -- 

And firſt, this Experiment ſeems to afford usan inſtance, 
by which we-may difcernthat Motion, Figure, and Diſpo- 
ſition of parts, and ſuch like primary and mechanical Aﬀe- 
Ctions (5f I may ſo call them) of Matter, may ſuffice to 
produce thoſe more ſecondary Afﬀections of Bodies which 
are wont tobe called Senſible Qualities. 


SECT. XIII. 


And to begin with the Tangible Qualities, as Heat and 
Cold; it is commonly held, that Salt-Petre is in operation 
a Cold pdy, if not one of the coldeſt in the world; and 
accordingly Phyficgans and Chymiſts are wont to giveit 
in Fevers to allay the inward exzſtuations of the blood 
avd humors- and that profound Naturaliſt the Lord: Ye- 
rxlam. highly commends a little of it, and did: for many. 
years himſelf make uſe of it, to condenſe the Spirits. But 
what-ever it be in inward operation, certatnly to the out- 
ward ſenſe it appears very cold: And yet the parts of this 
ſo cold Body (its Spirit and Alkali, by thelatter of which 
Chymiſts are wont to mean any. fix'd Salt produced by 
burning.) 'put together , do immediately agitate each 
other with great vehemency 3. and did in our Experiment 
produce ſuch an heat, that*I could ſcarcely endure to 
hold in :my hand the Vial, wherein much lefle than an 
ounce of each was mix'd, though but leiſurely and almoſt 
by. drops :::as if Heat were nothing but a various and 
nimble motion of the minute particles of Bodies. For in 
our Experiment, as long -as that confus'd agitation Jaſt- 
ed, 'ſo long the beat endur'd, and with that agitation it 
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encreavd and abated; /ind"ar>legth when the motion 
ceasd, the heat alſo:yvanifiid-:; 13144 cnorfroBiy A od T 
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Upon the mixture of -the-tyo chore-mention'd.;Liquory 
there wasalſo-produc'd a very audible ox1nd,om. unlike the 
hiſſiog produc'd by the quenghingrof alive;coailg waters 
and this hifling'was)-as that other-is wont tobs, JEGCPMAAN!- 
ed with/an effterveſcence .and boyliog-up of-the!Liquor, 
with ſtore of bubbles, till it, was ready-to run.over..the 
Veſſel. This found ſeem'd. to proced. from the nimble.and 
ſmart percuffionsof 'the ambient air , made by the; ſwift 
and irregular motions of the. partieles ok.the Liquors : And 
ſuch a kind of found, but much lowder, was produc'd by 
the impetuous eruptions of the halttuous flames of the Salt- 
Petre upon the caſtipg of a live. coal: upon it. What'in- 
tereſt ſuch a ſmartneſle inſtriking:/the air:hath inthe pro- 
duQion of Sound, may in ſome: meafure :appeagÞy the 
motion of the: bullet, and:that ofa {witch or orher wand, 
which produce no ſound if they .do but. flowly paſſe 
through the air; whereas if the one doſmartly ſtrike the 
- air, and the other: be ſhot out of a Gun , the celerity..of 
their percufſions on their puts it intoan undulating moti- 
on, which reaching the Ear, produces an audible note 
even at a'gooddiſtance from the body, whoſeſwift'pal- 
ſage cauſes thoſe: nimble” vibrations in theair, ias. we. may 
elſewhere have occaſion to declare. And that inthit ſound 
obſervablein our Experiment; the contiguous air receives 
many ſtrokes from the particles of the Liquor ,: ſeems 
probable, by the ſudden and eager tumultuation of the 
parts of the Liquors - -and by this,-that the noiſe encreas'd. 
and decay'd 'proportionably to the ebullition of the Li- 
quors, and'ceas'd altogether as.ſoon as. the ſaline particles 
Hoating in them had by their conflict tir'd themſelves into 
quietneſſe, And it is to be obſerv'd, that the noiſe ended: 
long before the heat. To: the latter of which _ an 
inteſtine 
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inteſtine tumwple ofthe parts of many bodies is ſufficient, as 
is yet;uncapable to;produde a ſound... As we ſee io Amber 
argood hard Wax heated by rubbing; and in manyLiquors 
which: retain 41 conſiderable degree of heat a,,good while 
after the-expiration'of the noiſe they made in boyling.}. 
no tire? 2 nur, {ORG YVe - 4. 8c ls * ans 56 
..- We mbthtion'd-alfo, that our fz'd.Petre, was of aiblewiſh 
greencoldur, which upon the /affuſjoa of the acid Spiric 
faddenly. vaniſh'd.. That diſpofition,of-parts, whereby the 
light' reflected to the:eye, was. ſo .modify'd as to produce 
_ that colour betng vow-alter'd... And the. like change we 
have ſometimes-obſerv'd to:be,praducible ia fix'd Nitre, 
by the bare leaviog it a while in the moiſt. air., 'To, which: 
I-muſt add, that in ſome ſuch. kind of Experiments I have: 
obferv'd the copious fumes, ariſing from the mixture, to 
make the unfilVd;part ofthe. Glaſle look of, a.r Adiſh co- 


lour ;-which is: not more; odd. thanithat, which, we have 
lately had iopportunity to; obſerve.in , Soot, which, 
it be black it ſelf, and reſultfrom the coalitiaF6f dark 
exhalations, yet preſs'd with a: ſtrong fire, has filldiour 
Receivers with fumes white enough to'make them look as 
if they were repleniſl't with: milk. And we haye.ſome- 
times alſo taken great, pleaſure: to-behold the, variety: of- 
Colours which may; be.now and then diſcern'd in the ſab- 
limate, made by gradually ſubliming in an Urinal a mix» 
ture of equal:-parts of gnly white Sal-Armopiack and bla 
Antimony., [But tggyvander no. ongergfer from, gur.preſent. 
Experiment, givMhe leave +to inform. you, that a while: 
fince attempting-to make Salt of Tartar, xefoly'din a lit- 
tle fair water, - at) ingredient of Salt-Petre by the addition 
of:gootl Aquafortis, the.unian of theſe two Liquors pros , 
duced aideepgreen: colour, which .ngt only. was diftus'd 
quite through the mixture; but alſo appear'd to; refide pe- 
culiarly in certain particles of it. For having for trial ſake 
filtred'it through Cap-paper, there remainedin the Fire | 
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encreavd and abated 3 'ind'at> length when the motion 
ceasd, the heat- alſo:yanifhid-:, ford 4 nor fil. 1 4 : 
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Upon the mixture of the-tygp-rfore-mention'd.;Liquory 
there was alſo.-produc'd a very wudibleſ011nd,och.unkke the 
hiffiog produc'd by the quenabingrof alive;coakiig waters 
and this hiſling/wa$)-8s that other.is wont tobB, JFGPMAANI- 
ed with'an efferveſcence .aod boyling-up of -the!Liquor; 
with tore of bubbles, till it- was ready-to run.over..the 
Veſlel. This ſound ſeem'd. to proced from the nimble.and 
ſmart percuffions of 'the ambient air , made hy the; ſwift 
and irregular motions of the partieles ofthe Liquors : And 
ſucha kind of ſound, but much lowder, was produc'd by 
the impetuous eruptions of the halttitous flames of the Salt- 
Petre upon the caſting of a live coal: upon it. What'in- 
tereſt ſach a ſmartneſle inſtriking.the air;hath inthe pro- 
duQtion of Sound, may in ſome: meaſure :appeagÞy the 
motion of the: bullet, and:that ofa {witch or ocher wand, 
which produce no ſound if they .do but flowly -paſle 
through the air; whereas if the one doſmartly ſtrike the 


. air, and the other be ſhot out of a Gun , the celerity..of 


their percuſſions on theair puts it intoan undulating moti- 
on, which reaching the Ear, produces an Audible noſe 
even at a'good diſtance from the body, whoſeſwift' pai- 
ſage cauſes thoſe: nimble” vibrations in theair, ias.we'may 
elſewhere have occaſion to declare. And that in tht ſound 
obſervablein our Experiment, the contiguous air receives 
many ſtrokes from the particles of the Liquor ,: ſeems 
probable, by the ſudden afd eager tumultuation of the 
parts of the Liquors - and by this,-that the noiſe encreas'd. 
and decay'd proportionably to the ebullition of the. Li- 
quors, andceas'd altogether as ſoonas. the ſaline particles 
Hoating in them had by their conflict tir'd themſelves 1nto 
quietneſſe, And it is to be obſerv'd, that the noiſe ended: 
long before the heat. To the latter of which _ an 
inteſtine 
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inteſtine tumnle of the parts. of many bodies is ſufficient, as 
is yet;uncapable toproduce. a ſound.. As we ſee in Amber 
argood hard Wax heated by rubbing; and in manyLiquors 
which: retain: conſiderable degree of heat a..good while 
after the-expiration/ of the noiſe they made in boyling.. 
..: We mbhtion'd-alſo, that our fix'd.Petre, was of a\blewiſh 
greencoldur, which upon. the 'affuſioa of the acid Spiric 
faddenly. vaniſh'd.. That diſpoſition, of parts, whereby the 
light reflected to the:eye, was ſo modify'd as to produce 
_ that colour being now-alter'd.. And the. like change we 
have ſometimes-obſerv'd to; be;praducible ia fix'd, Nitre, 
by the bare leaviog it a while in the moiſt. air., 'To, which 
I-muſt add, that in ſome ſuch. kind of Experiments. I have 
obferv'd the copious fumes, arifing from the mixture, to 
make the unfilFd; part of the. Glaſle look of, a. reddiſh co- 
lour ;-which is: not more; odd thanithat, which, we'havye 
lately had iopportunity to; oblerve.io , Soot, which though 
it be ſo black it ſelf, and reſultfrom the coalitieFof dark 
exhalations, yet preſs'd with @ ſtrong fire, has fill'diour 
Receivers with fumes white enough to'make them look as 
if they were replepiſh'd with:milk.. Aod we have.ſome- 
times alſo taken great. pleaſure to behold the, variety; of- 
Colours which may. be.now and then diſcern'd in the ſab- 
limate, made by gradually ſubliming in an Ucinal a mixe- 
ture of equal-parts of gnly-white Sal-Armopiack and blac 
Antimony, {Butitggvander no Ongerger API Qur preſent . 
Experiment, give leave-to inform you, that a while 
fince attempting-to make Salt of Tartar, refoly'din a. lit- 
tle fair water, - ac ingredient of Salt-Petre by the addition 
of:good Aquafortis, the.unian of theſe two Liquors pros ; 
duced a'deep green- colour, , which ;ngt only. was. diffus'd | 
quite through the mixture, but alſo appear'd to; reſide pe- 
culiarly in certain particles of it. For having for trial ſake 
filtred'it through Cap-paper, there remainedin the Fi'*re 
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a powder of « very deep and lovely colour, bat in fo little 
quantity, that we could not attempt any Experiment up- 
on it to make it confeſs its nature. But this oircumſtance 1s 
not to be omitted, that the Salt of Tartar that was then 
employ'd was extraordinay pure, having been by a pecu- 
liar art (elſewhere to be taught you ) brought, without 
any addition, into fair-figur'd Cryſtals almoſt like lumps 
of white Sugar-candy. To which I muſt add, that the 
fame Aqua fortis with a Solutton of other pure Salt of 
Tartar, did likewiſe produce a colour much reſembling 
the former, but much fainter. And it is fartherto be taken 
notice of on this Subject, partly, that Nitret ſelf, although 
it ſeem to have nothing of kin to Redneſle, doth in diſtil- 
lation yield blood-red fumes ( fondly calld by ſome 
Chymiſts the blood of the Salamander ) which fall again 
into a Liquor that has nothing of red in it; and partly, 
that the fix*d Nitre, that did before appear opacous, by 
a new diſpofition of its parts conjoyn'd with thoſe of its re-- 
imbib'd Ffrit, becomes again ſomewhat Diaphanous and 
Cryſtalline as it was at firſt. 

SECT. XVI. 

Upon the mixture of theſe two Liquors there alſo ob- 
trudes it ſelf upon the Senſe a very ſtrong and offenſive 
ſmell, proceeding from the Spirit of Petre 3 which per- 
ty occaſion'd ſome Chymiſts to call a Menſtruum 
Wherein that Nitrous ſpirit and ſmell is predominant) the 
Stygian water. But though the Nitrougpirit have a very 
ſtrong and unwelcome odour of it (elf, y&'ts it made much 
more offenſive by being pour'd on its own fix'd Salt ; for 
upon their conflict, the matter, being vehemently agita- 
ted, doth more copiouſly emit ſuch ſtinking exhalarions. 
than before, and fſendeth forth fumes manifeſtly diſcern-- 
able as wellto the Eye as Noltrils. The odour of the 
fix*d Nitre is very languid 3 but that which it diſcovers be-. 
ing diſſolv'd in a little bot water is altogether differing. 
from 
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from the ſtink of' the other, being of kinto that of other 
alkalizate Salts. And yet the Salt-Perre from which ſuch 
differingly-ſented bodies ſpring, and which may again 
emerge from the coalition of them, has not been obſerv'd, 
as I remember, to have any ſmell at all. 

SECT. XVIL. 

The taſtes of theſe two bodies are as differing as any of 
their other qualities: for the Spirit is excetdingly acid, and 
may be callda ſtrong and ſour Acetum Aineralez whereas 
the fixt Nitre has as ſtrong a taſte of Salt of Tartaras the 
Spirit has of diſtill'd Vinegar :. and yet theſe two bodies, 
whoſe ſapours-are ſo pungent, and ſo differing, do both 
ſpring from and unite into Salt-Petre, which betrays upon 
the tongue no heat nor corroſiveneſle at all, but coldneſle 
mixt with a ſomewhat languid reliſh retaining to bitter- 
nefle. And though we muſt not conceal from you, that 
In our trial the redintegrated Salt-Petre had upon its firſt 
impreſſion upon the-tongue ataſte more (harp and perfo- 
rating (if I may ſo ſpeak.) than ordinary Nitre; yet that 
pungency may not improbably be ſuppoſed to have pro- 
ceeded from ſome Acid particles of the Spirit that were 
not yet duly incorporated with, but onely looſely ad- 
herent to, the more perfealy Nitrous parts, which after- 
wards diſcover'dit ſelf upon the tongue. And however, 
the difference betwixt the taſte of this new Salt, and thoſe 
of the Acid and Alkalizate Salts whereof it .confiſted, 
and ( unqueſtionably ) the taſte of theſe compared with 
that-of: the crude Petre which was diſſipated into them, 
were ſufficieat to warrant this RefleCtion. . 

SECT. XVIIL 

Of the other Obſervables preſented us by our Expe- 
riment, we muſt, Pyrophilms, content our ſc]lves to men- 
tion- but a few 3. our haſte being ſuch that it will not 
permit useither to enumerate them. all, or to inſiſt long on- 
any of them. | 
wJ2S SECT. 
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"Secondly then, the' propoſed Experiment feermsto make 
it ſome what'queſtionable, -whether-or no Inflammabilicy 

doth ſtrictly id all:mixt bodies require a diſtin& Sulphure- 

ous ingredient; and whether or no'in ſome: Concreres it 
may not reſalt from ſuch a contrivance of parts, as that 
thereby the. particles :of the Concrete are'diſposd to be 

{ſet a moving by theadventitious whether: Fiery or Catori- 

fick Corpuſcles-of another body, in ſuch numbers, and 

with ſuch: celerity, as may put them into that Scheme of 
matter which. we call Flame;/;: How violent an heat may 
be:-produc'd upon ſuch-an account: as. this, '' may in fome 
meaſure appear by an Experiment wherein our preſent 
Theme Salt-petre 1s the main Agent. :Forif into a Vial 
fill'd with good Spirit:of Nitre: you caſt a-piece of Iron, 
you may /perceive that the Liquor, whole parts mov'd 
placidly'and uniformly before, manifeſted: no heatito the 
touch, meeting with pores and particles in the Iron capa- 
ble of very much altering the motion of its parts, (and 
perhaps alſo that of ſome very ſubtileIntercurrent matter,) 
thoſe aCtive'parts do: preſently begin to penetrate, ſever, 
and ſcatter abroad'the-particles ofthe Iron (almoſt as Gun- 
powder doth the pieces -of breaking Granadoes) with inch 
rapidity, and in ſuch--plenty and throngs,. that being 
themſelves alſo put into a very ſwift and'iirregular motion 

(whence' ſoever it proceeds) there is. hereby produc'd a 

heat capable (if the quantity of the Liquor. ard Metall 

be great enough ) to burn! his hand 'that holds the Veſſel, 

and perhaps break the Veſlel ( if it be not very open) 3] 

to piecesz Whereas by caſting into the ſame Spirit of 

Nitre little lumps of Camphire, *whole' particles were 

indiſpos'd to occaſion the like: diſturbance and agitation 

in the Nitrous Spirit, we obſerv'd the agitation made of 

the particles of the white Gum to change it onely into a 

yellowiſh and fluid ſeeming Oyl. | 


1 


SECT. 
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-.' Butnot towander any further, our own experiment in- 
forms us, that Salt-Petre (which not onely'is inflammiable, 
but burns very fiercely and violently) may be produc'd 
by the coalition of two bodies, which are neither of them 
inflammable; the one beg a fix'd.Falt,that to become ſuch 
has: already ſuffer'd the loſs of all that the! fire- could 
deprive it of, and the other being a Spirit abounding with 
acid particles, which kind of Salts have been obſerv'd to 
be more apt to quench than foment fire. . 
FE SEC Th XRX1. YE 6h 
. And: becauſe we may'elſe-where, God! affiſting,' treat 
more particularly of the Inflammablenefi:.of Bodies, we 
will now add but a few lines concerning that of Nitre, that 
this circumſtance of it might not eſcape our obſervation, 
namely, that upon caſting Salt-Petre ona glowing coal, or 
upon the caſting of a-glowing coal'into melted 'Salt-Perre, 
the: Nitre will immediately take fire and-flaſh out 'into - 
blewiſh and balituous flames ; whereas ifthe ſame Nitre be 
plac'd ina Crucible, though that Crucible'be by degreees 
made glowing hot,and do immediatly with its concave ſur- 
facein innumerable places touch the particles of Nitre, - yet 
the ſtrange Salt will be thereby melred, but not kindled. 
The Reaſon of which Phznomenon I muſt not-now ( but 
may on another Occaſion) ſpend time to enquire after. 
| ; 4. 8 ECTAXKIL of (2H ImRs 
It may alſo, Pyrophi. deſerve the Enquiry, whenee it' pro. 
ceeds that whereas-the body of Salt-Petre when commit- 
ted to Diſtillation is oftentimes very well dry'd, and con- 
fiſts -of Saline parts which are generally accounted tobe 
of avery dry nature, yet the ſpirits of Petre-fore*d+by 
the fire intothe Receiver ſhould not, 1ike:Sal-Armoniaek! 
and ſome other bodies diſtill'd with the like het and vel- 
ſels, adhere in the form of Sublimate to'the®Receiver, 
but fall into a liquor, which does not,-tor ovpht BELA 
ecn 
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ſeen or heard of, either. totally or inpart coagulate again 
in the-cold, as we have ſeen Spirit of Urine ;and other 
volatile liquors (afforded by Animal ſubſtances) often 
do5 and as we have obſerv'd, though rarely, ev'n in 
the corroſive liquor that is wont to be calld Butter of 
Antimony. And the like Enquiry may, be made concern- 
ing the liquidneſſe of the diſtilled Spirits of decrepita- 
ted Salt, calcin'd Vitriol, and divers other bodies, which 
ſeem to have been deſtitute of moiſture, when committed 
to Diſtillation. 
SECT. XXII. 

But this not being preciſely a Phxnomenon of our Ex- 
periment, we ſhall not here proſecute it, (though per- 
haps we elſe where may) but rather obſerve to you, Pyro- 
philms, that whereas good Spirit of Nitre being left 16 an 
open veſle}, is wont to ſmoke and waſte it ſelf in an Ex- 
halation ſenſible, eſpecially if it be excited by a little heat, 
not only in the Noſe but to the Eye; this Fugitive Spirit 
when it is once re-united to its own fix'd Salt, emits no 
ſuch ſteam, though kept a good while near a conſiderable 
fire- which Inſtance may ſomewhat afliſt us to make 
out, that the moſt fugitive parts of Concretes may 1n 
ſpight of their natural Mobility be detain'd in bodies 
by their Union-and texture with the more ſluggiſh parts 
of them, among which thoſe lighter and more aCtiye 
Ingredients may be ſo entangled as tobe reſtraind from 
Avolation. 

SECT. XXIV. | 

Another thing worth conſidering in our Experiment 1s 
this, that upon the dropping of the acid ſpirit into the 
Alkalizate liquor, if you place the open-mouthed glaſle 
wherein the Experiment is perform'd betwixt the light 
and your eye, you may plainly diſcern, "that the Saline 
particles ff theſe liquors toſle one another (or are toſſed 
by ſome brisk inviſible ſubſtance) to the height of divers 
| fiogers 


(145) 
fiogers breadth up into the: air, whence moſt of them fall 
back into the Veſſel like a thick ſhower of little drops of 
rains And it were worth enquiring, whence this ſpark- 
ling of the parts of theſe-mixt liquors ariſesz and whe- 
ther. the Saline Corpuſcles may be'conceiv'd rapidly to 
move- differing ways, and ſo, thwarting each other in 
their courſes, and 'rudely: juſtling at their Occarfions, 
ſome of 'them are forc'd to bound or fly upwards, (almoſt 
like Ivory balls meeting each other on-a Billyard-Table.) 


And:to. affiſt you in this :Enquiry, give: me:leave toin- 


form you, that the particles thus thrown into'the'air ap- 
pear- to be moſt of them Saline by this Obſervations that 
ſoon after the fall: of the fore-mention'd ſhowers ; you 
ſhall find the-fides of the glaſſe wherein the affufion of 
the Nitrous ſpirit has been made, all embroidered with lit- 
tle grains of Salt, left there by thoſe-wandring drops that 
fell beſides the liquor. | 
SECT. XXV. 

And let me farther obſerve to you, that there ſeems to- 

be- a.very nimble agitation in the particles of the Spirit of 


Nitre; by this, That. upon the pouring 'of Aqza fort? 
(whoſe Active part 15 little elſe than'Spirt of Nitre?) upon *' 


a Solution of Salt of: Tartar in fair ' water, in which di-+ 


yers ſmall lumps of the Salt remaind yet undiſfolv'd, we 
have obſerv'd the acid ſpirit to ſever the particles of the 
Salt with ſuch impetuoſity , that the numberleſle- little 


Bubbles produc'd upon-their Conflict, and haſtily aſcend- 


ing in ſwarms from: ſome of the lirtle lumps, made them- 
emulate ſo many lietle, but rapidly riſing, Springs. And: 
to make it yet appear more probable, thar there may be - 
ſuch- croſſing - motions inithe:parts 'of 'theſs liquors,” we- 
obſerv'd,. that' after the two contrary Salts had by their- 


mutual confli&tir'd:each other; (orrather-had beenupon 


their occurfions faſtned to: one another) there would fol- 
low:no farther ebullitionorskipping up and down of little 
Fo: fo HEN 5 drops 


pA, 
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. drops of the liquors, upon the: putting'in of more Spirit of 
| Nitregubleſſe there wereadded likewiſe more of the Alka- 


lizate liquor. Tek | 

| 5 EG SECT. XXVI. 

And, before we paſle on from this Reflection, it may 
not be{uſcleſſe to-take notice'of the. difference that there 
may be betwixt thoſe active. parts of a body which are of 
difleripg Natures, when they are as it were Sheath'd up, 
or Wedg'd in amongſt others in the texture of a Concretes 
and the ſame particles, when:( extricated from theſe Im- 
pediments) they are ſet at liberty. to flock together, and 
by the exerciſe of their nimble morionsdifplay their proper, 
but, formerly clogg'd aCtivity,. or acquire a Diſpoſitton 
to be briskly agitated by ſome fioe-interfluent matter, For 
though in the entire body of Salt-Petre. the Ingredients 
it conliſts of, or the differing ſubſtances/iinto-which the fire. 
diſlipates it, do ſo mutually implicate and hinder 'each 
other, that the Concrete; whillt ſuch, ads but very 
languidly ; yet when the parts come to be diſlocated, and 
the halituous and Alkalizate particles are enabled or made * 
to.disband. from the Concrete, and: aſfociate themſclves 
with thoſe of their own nature, we ſce witt-how great 
an aQivity both the acid Spirit: and the fix'd:Silt are en-- 
dowd. TE 

| SECT. XXVIl.. 

And we may yetfarther obſerve; that it is-not barely an 
indefinite nimbleneſle af motion, .and activity of the par- 
ticles of Saline liquors, that enablesthem to performeach 
of their particular effeQs -. for tothe production of ſome 
of theſe there ſeems requiſite, beſides perhaps a Modifica- 
tion.of their Motion , a :determinate-Figure of the cor- 
puſcles, anſwerableto that.ob the: pores of. the body-by. 
them. to be .diſlaly'd 5. as-Spirit.6f::Nitre corrodes: Silyer, 
but not Gold; . which nevertheleſle, its: patticles affocta- - 
ted with thoſe of Sal-Argioniack, and thereby acquiring 
a new Figure, and perhaps a differing Motion, will readily 

: diſlolve: 
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diſſolve - and the liquor of fix'd Nitre will for the ſame 
reaſon, diſſolve fuch Sulphureous-ahd unQuous bodies as 
the acid ſpirit will not corrode 3 nay, and I have carefully 
obſerv'd, that there may be liquors: that will not diffolve 
ſome bodies, unlefſe the motion or afivity of their parti- 
cles beallay d or modify'd by the mixture of fair water, or 
{uch unattive vehicles. | 

- acces SECT. XXVIBk.. 

Another particular which in our; Experiment we may 
take notice of, is, the'unwarinefſle of thoſe vulgar Chymuſts 
who preſume confidently (and indiſcriminately enough) 
to aſcribe to each of the heterogeneous Ingredients, or 
Cintheir lauguage) Principles of a Concrete analys'd by 
the fire, the virtues and properties( perhaps too in an ex- 
alted degree) of the entire body.” But though this be 
an errour of very ill conſequence 'in reference to divers 
Chymical preparations of Medicines; yet having elſe-where 
dilcours'd purpoſely of it, we ſhall here content our ſelves. 
to allege againſt it the inſtances afforded us by the Expert- 
ment under con(ideration : for in \that, we may obſerve, 
that when Salt-Petre is diſtill'd, the volatile liquor and fix'd 
Salt into which it is reduc'd, by. the fire, are endowed 
with properties exceeding different both from each other, 
and from thoſe of the undiſſipated Concrete: for the 
Spirit of Nitreis ( as we formerly have obſerv'd) a kind 
of Acetare Minerale, and pofſeſſes the Common qualities 
to be met with in acid ſpirits as ſuch 3 whereas. the fix'd 
Nitre 1s of an Alkalizate nature,-and participates the 
qualities belonging generally to lixiviate Salts ; and Salr- 
petre it ſelf is a peculiar ſort of Salt, diſcriminated by 
diſtin properties both from thoſe Salts that are eminently 
acid, as Allum, Vitrio), Sal-gemmz, &c. and from thoſe 
that are properly Alkalizate, as Salt of Tartar aud Pot- 
aſhes3 and accordingly, we may eafily obſerve a valt dit- 


parity in the effe&s and operations of theſe three bodies. 
V 2 For 
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For ſeveral, if not: albof thoſe mineral Ones which 4que 
Fortis-will by corroding diflolve, the Solution of fix*d Nitre 
- wilÞprecipitate z-anddivers, if not all of thoſe Sulphureous 
-and:unQtuous: bodies which the Solution of fixt Nitre will 
-diffobve, : the acid f{pirit of -Petre will-precipitate. And 
imrehaveina trice re-diſlolved with the Spirit a Solution of 
Sublimate precipitated with the other liquor : Thus, if 
Into a Scarlet tinQure made by an-Infuſion of Brafit in fair 
water, wepour 4little' Spirit of Nitre,-the fhaken liquor 
willina moment change its Rednefle fora kind of Yellow, 
which by pouring on' it a little of the Solution of fix'd 
:Nitre, :may. be again graduated into a ſomewhat Sanguine 
'edlour,” ſometimes -pater, and 'ſomtimes perhaps deeper 
-than+the- firſt 3 whereas a'Solntion of Selt-petre it ſelf 
-pour'd on 'either- of the former tinftures, 'the Red or the 
Yellow, has not been by us'diſcern'd to have produc'd any 
ſenſible alteration. And whereas|Salt-Petre it felfis partly 
fix'd, and partly volatile, the acid Ingredients of it are 


altogether volatile, the Alkalizate fix'd. But having 
elſewhere occafion - to ſpeak to: this ſubject, we ſhall now 


proceed to tell-you, - that 
S'E'CT. KXIX. 
It may paſſe for another Obſervable prefented us by our 
Experiment, that it gives us occaſion to enquire whether 
the Air doth not contribute- ſomethiog to the artifictal pro- 
duction of Salt-Petre, or at leaſt to the figuration of it 
according to the perfeQerſhape belonging to'that kind of 
Salt : for we formerly obſerv'd, that the Salt which was 
leiſurely permitted to ſhoot of it ſelf in the liquor expos d. 
tothe open air, did ſhoot into more fair and large Cryſtal- 
line Stiriz, than thoſe that were gain'd out of the :remain- 
ing- part of the ſame liquor by amore haſty evaporation, 
though made butin adigeſting Furnace. And we have alſo 
obſery'd, that when onee we pour'd 4qua/fortis on a ſtrong 


Solution of Salt of Tartar, till no further efferveſcence was 
| diſcernable 
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diſcernable betwixt them, though the mixture by a ſome- 
-what- quick heat afforded a' Salt that ſeem'd to be very 
Nitrous, ' yet it would not be brought to ſhoot in ſo-fair and 
conſpicuouſly-figur'd-Cryſtals of Petre, till. it chad been a 
good while expos'd to the open air :- but whether theair 
its ſelf impregoated with the promiſcuous ſteams of moſt 
of the bodies of the terreſtrial globe, (and; perhaps with 
ſeminal effevia from ſome of them) do really contribute 
any thing either to rhe Produdtion or Figuration of. Salt- 
petre in our Experiment, I darenotyet determine; for: two 
chief Reaſons. 

| SECT. 'XXX, 


Whereof the firſt is, becauſe the Figuration ſeems notim- 
probably aſcribable, not ſo much to the properefficiency of 
the air, as to the'conveniency' which 'by quietneſfe, and a 
competent vehicle to move in, was afforded to the Saline 
particles, to conform themſelves (or be conform'd by a 
Concourſe of Agents and Circumſtances ) to that 'fGigure 
whichis moſt natural to them, For we have obſery'd 
already, that the fix'd Nitre which was not diſſolv'd in 
water, before the affuſion of theacid ſpirit, did not ſhoot 
into the wonted form of Criſtalls of Petre, but remain'd: 
a kind of Nitrous powder, the acid and: Alkalizate Saline 
particles not having a convenient vehicle to expand them- 
ſelvesin but being neceſlitated, for want of room, to- 
makean unſeaſonable and over-haſty coalition, upon which 
their own weight made them ſubſide in the figures reſulting. 
from their caſual concourſe , and therefore probably dit- 
fering from thoſe into which the Saline corpuſcles would 
have been diſpos'd, had they been allowed a competency 
of.vehicle and time. 

SECT. XXXI. 

The other reaſon of my hefitancy about the uſe of the 
Air in our experiment, is, that I inconſiderately forgot to 
try whether part of that Liquor which ſhort into Cryſtals 


In 
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in an open-mouth'd glaſs expos'd to the air, would not 
have done the like, if it had been left quiet as long as the 
R other , was, though in a veſlel accu- 
* Whether ie Airhaveany rately ſtopp'd:* but whatever the Air 
Fe Reprae aro hath to do in this experiment, I dare 
Nicre, the Author hath fince invite you to believe, that it is ſo en- 
als; bu in Veflels and by 11cb'd with variety of ſteams from 
ways not to be cafily de- Terreſtrial ( not here to 'determige 
re et%,09d whether it receive not ſome alſo from 
on. of them is reſery'd for Celeſtial ) bodies, that the enquiring 
another Diſcourſe, into the further uſes of it ( for I mean 

not it's known uſes in Reſpiration, 
Sayling, Poeumatical Engines, &c.) may very well de- 
ſerve your curioſity, To encourage which, I dare at 
preſent only tell you, that though I cannot yet pretend 
to much experience in this particular, yet we have known 
ſuch changes ( ſeemingly Chymical_) made in ſome Saline 
Concretes, by the help chiefly of the volatilizing opera- 
tions of the open air, as very few, fave thoſe that have 
attentively conſider'd what Helmont , and one or two 
other Artiſts, have hinted on that ſubje&t, or have 
made tryals of that nature themſelves, will be apt toima- 
gine. 
SECT. XXXll. 

And if upon further and exaGer tryal it appears that the 
whole body of the Salt-Petre, after it's having ben ſe- 
verd into very differing parts by diſtillation, may be ad- 
equately re-united into Salt-Petre equiponderant to It's 
firſt ſelf; this Experiment will afford us a noble and ( for 
ought we have hitherto met with) (ingle inſtance to make 
It probable that that which is c 'mmonly called the Form 
of a Concrete, which gives it it's being and denomination, 
and from whence all it's qualities are in the vulgar Philoſo- 
phy, by I kr-ow not what inexplicable wayes, ſuppoſed to 
tiow, may be ia ſome bodies but a Modification of the 
mat- 
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matter they confiſt of, whoſe parts by being ſo and fo diſ- 
poſed in relation toeach other, conſtitute ſuch a determi- 
nite kind of body, endowed with ſuch and ſuch proper” 
ties; whereas if the fame parts' were otherwiſe diſpo- 
ſed, they would conſtitute other bodies of very dif- 
fering natures from that of the Concrete whoſe parts they 
formerly were, and which may again reſult or be pro- 
duc'd after it's diffipation and ſeeming deſtruQtion, by the 
re-union of the ſame component particles, affociated ac- 
cording to their former diſpoſition. 

SECT. XXX. 

The Redintegration (or Reproduction) of. an analyz'd 
body, if it can be accurately and really perform'd, may 
give much light to many particulars in Philoſophy, and 
would certainly be very welcome both to the embracers 
of the Atomical Hypotheſis, and generally to thoſe other 
Modern Naturaliſts, who aſpire to ſuch Explications of 
Nature's Phanomena as may at leaſt be underſtood: all - 
whom TI wiſh, that though men cannot perhaps in all 
things, yet at leaſt as far as they can, they wouid accuſtom 
theraſclves to ſpeak and think as Nature does really and: 
ſenhily appear to work 3 and not to acquieſce in Notions 
and #.xplications of things which, ſtrictly examin'd, are 
not intelligible, MW 

Wherciore [ am about toattempt a Reproduction in 
Vitriol, Turpentine, and ſome other Concretes, in which 
it ſeems'not unlikely to be performable : and perhaps you 
may ſee cauſe to think that the Experiment of Salt-Petre, 
even as we have already made and: propofed' it, though it 
be not an exact and adequate Redintegration, is yet not 
far from beiog a real one ; the diſſipated parts of the Con- 
crete truly re-uniting intoa body of the ſame nature with 
the former, though not altogether of the ſame bulk, 

; SECT. XXXIV. . 


And yet I think it requiſite to repreſent to you, Pjro- 
philus 


SARS 
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Philue, that Salt-Petreis a body whoſe parts are not Orga- 
nical, and which is .not ſo much as very.compounded; 
and that therefore bodies that conlilt of more numerous 
Ingredients, and much more thoſe whoſe Organical parts 
require a much more artificial and elaborate diſpoficion or 
contrivance of their component particles, cannot be ſafe- 
Iy judg'd of, by what is poſſible to be perform'd on a 
body of ſo ſimple and flight a contexture as is Salt-Petre - 
for _ we ſee that even wine, though no organical body, 
nor ſo much as the moſt compounded of inanimate.Con- 
cretes, whenit's ſpirit is, though by. the gentleſt diſtilla- 
tion, drawn from it, will not, by the re-unton of. it's 
conſtituent Liquors, be reduc'd to its priſtine Nature 
becauſe the workmanſhip of Nature in the diſpoſition of 
'the parts was too elaborate to be imitable, or repairable 
by the bare and inartificial appoſition of thoſe divided 
parts to each other - beſides that in the diſlociating action, 
even of the gentleſt fire, upon a. Concrete, there does 
perhaps vaniſh, though undiſceroedly, ſome aGive and 
fugitive particles, whoſe preſence was _— to contain 
the Concrete under ſuch a determinate form 5 as we ſee 
in Wine degenerating into Vinegar, where the change 
ſeems to proceed from this, that upon the Avolation or 
(if I may fo ſpeak ) Depreſſion ) of ſome ſubtle fulphy- 
reous ſpirits, whoſe Receſſe.or degeneration 1s not to be 
perceiv'd by any ſenſible diminution of bulk 1n the Li- 
quor, the remaining parts fall into new leagues or diſpo- 
ſitions, and conſtitute an acid Liquor ſomewhat fix'd and 
Corrofive, and conſequently of . qualities very differing 
from thoſe of the Wine, whoſe fouring produc it: as 
we more fully declare in our Experiments relating to Fer» 
mentation. 


SECT. XXXV. : ; 
And certainly there is, as we formerly ſaid, fo artifi- 
elal a contrivance of particles requiſite to the conſtitution: 
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of the Organical parts of living bodies, that it will be 
ſcarce poſſible. for humane Art or Induſtry to imitate ſo as 
to equal thoſe exquiſite productions of Nature: And 
therefore I wonder not that the ſtory of the Phernzix's 
reſurreQion out of her own aſhes ſhould by the beſt 
Naturaliſts be thought a meer fiction. And if that rela- 
tion, mention'd by the inquiſitive Kircher 5 
as an eye-witneſs of the Reproduction (if I £5. 3.de Arts 
may ſo call it ) of Shell-fiſhes near the brink = pa 
of a Lake inthe S8zcilian Promontorie Peloro, 
by the watering of their broken bodies with Salt water 
in the Spring, be ſtriftly true, it ſeems much more im- 
probable that ſuch changes and viciflitudes ſhould be 
bare Redintegrations of the diſſociated parts of ſuch 
reſtored bodies; thanthat *, (according to 
what we elſewhere teach, ) they ſhould be * In ſomePapers 
New Productions made by ſome ſeminal or gry eg ng 
particles undiſcernedly lurking 1n ſome part tures ſuppos'd to 
of the deſtroyed body, and afterwards ex- fring 07” ons 
cited and aſſiſted by a Genial and cheri- 
ſhing heat ſo to a&, upon the fit and obſequious mat- 
ter wherein *twas harbor'd, & to organize and faſhion 
that diſpoſed matter according to :the exigencies of it's 
own Nature. For that in ſome bodies the Seminal par- 
ticles may a while ſurvive the ſeeming deſtruction of life, 
Is not altogether without example, as we elſewhere pro- 
feſledly manifeſt. And in Kircher's ſtory it is to be ob- 
ſerv'd, that the reftor'd Animals were but Shcll-fiſh ; in 
whoſe ſlimy and viſcous ſubſtance the Spirits and Pro- 
lifick parts are probably both more diffuſed and kept 
from being eafily diſſipablez to which I know not whe- 
ther it will be: worth while to lubjoyn, that 1o ſuch 
Fiſhes the Mechanical contrivance is but very plain, 
and as it were ſlight and obvious, in compariſon of the 
exquiſitely elaborated parts of more perfect Animals, 
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SECT. XXXVI. | : 

The laſt obſervable, Pyrophilus, that we ſhall at prefent 
take notice of in our Experiment, ſhall be this, That it may 
thereby ſeem probable that fome Chymical remedies may 
be too raſhly rejeQed by Phyſicians, becauſeOyl or Spirit of 
Vitriol, Aqua Regis, or other Corrofive Liquors, have 
been employ'd in their preparation : For it 1s confidently 
affirm'd by many Phyficians, and but faintly denied by 
{ome Chy:niſts, that the Corrofive Menſtruums made uſe of 
in the preparation of remedies, can never be {o exquiſitely 
walh'd off from them,but that ſome of:the Saſts-will adhere 
to the Medicines, and perniciouſly diſptay thetr Corrofive 
Nature in the body of him that takes them. Andit is not 
to be denied, but that many ignorant and venturous Chy- 
miſts do unskilfully (and therefore dangerouſly enough) 
imploy Corrofives ſometimes without any neceſlity or real 
advantage to invite them to it, and ſometimes without 
ſufficiently freeing their Medicines from the corroding 
Salts, by whoſe affiſtance they: were prepards for*tisnot- 
always the frequency of ablutions , though with warm 
water, that will ſuffice tocarry off the Salts from ſome 
bodiesz and therefore tMole great Artiſts, Helmort and 
Paracelſus, preſcribe. ſome things to be dulcifid by the 
abſtraction of the water of whites of Egges, ( which though 
it ſeem-inſipid, hath been found a great diſarmer ofcorro- 
tive Salts) and others by the frequent diſtillation of Spirit 
of Wine, which indeed-(not to mention the Balſamick 
parts it may leave behind) we have obſerv'd to have a 
faculty of carrying up with it the Saline Particles of Spirit 
of Vinegar adhering to ſome Chymical remedies. But al? 
this notwithſtanding, Pyrophilus, there may be ſeveral 
bodies (and perhaps more than are commonly taken notice 
of) which quite alter the nature of the acid Salts employ'd 
to prepare them, by occaſioning thoſe Salts to degenerace 
into another nature, upon the very aCt of corroding, orelſe 
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' by ſo aſſociating their ownSalts with thoſe of the diſſolving 
Menſtruum, that from the Coalition of both, there 
emergesa third body differing in qualities from either. 
As in our experiment we find that the Spirit of Petre, 
which is much more iharp and corrofive than the ſtrongeſt 
diſtill'd Vinegar, and the fix'd Nitre which is Cauſtick 
like Salt of Tartar, and may, I ſuppoſe, well ſerve for a 
Potential Cautery, (as Surgeons ſpeak) do by their 
mutual a&tion.work themſelves into Salt-Petre, which is 
far enough from having any eminently fretting Quality, 
and may be ſafely taken inwardly in a much greater Doſe 
than either of its Ingredients. 
SECT, XXXVII. 

How much .corroſive Salts may dulcifie themſelves by 
corroding ſome bodies, you may eaſfily try by pouring 
diſtill'd Vinegar or moderate Spirit of Vitriolupon a com- 
petent proportion of Corals, or Crabs Eyes, or Pearls, 
(or, as [ ſuppoſe, almoſt any teſtaceous body.) And for 
my part, though I am very ſhy of imploying corrofive 
Liquors in the Preparation of Medicines ; yet I have lately 
given a Preparation of refin'd Silver made with Aqua fortis 
it (elf, or Spirit of Nitre, not onely.innocently, but with 
ſuch ſucceſs, that a couple of  Experienc'd Phyſicians 
themſelves, that were troubled with a ſuperfluity of 
ſerous humors, ſent to requeſt it of me for their own 
uſe. 

SECT. XXXVIIL 

It were therefore worth while, in every Preparation 
where Corrolive Liquors are wont to beimploy'd, or may 
ſeem requiſite to be ſo, to conſider the diltin& nature of 
the particular bodies to be wrought upon, or conſult 
Experience whether or no the acid Menſtruum do commu- 
nicate.to the Concrete any Particles capable of retaining 
their fretting Quality after the end of the Operation 3; or 
whether or no the Salts do _ loſpend and tire themſelves 
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inthe aft of corroding, that being as it were ſheath'J, they 
become unable to corrode any further; or whether or no 
the Menſtruum do not in thebody to be corroded meet 
with ſomeſuch Saline particles, as may with it conſtitute a 
new and inoffenſive ſubſtance,as when Spirit of Vinegar,by 
corroding calcin'd Lead,is turn'd with it into.a Salt, not of 
an acid, but a Saccharine taſte, ſfuchas invited Chymiſts 
togive itthe nameof Sugar of Satxrz. In the former of 
theſe caſes the Medicine may be dangerous, unleſs it be 
after the Solution or Corroſion ended exquiſitely dulcifi'd 
from all remainder of the Corrolive Salts. But in the two 
Litter caſes the remedies may in ſpight of the Corroſfivenefs 
of the Menſtruums employ'd about them, be ſafe and inno- 
cent. enough ; for it matters not- much how ſharp and 
fretting the ſever'd Ingredients of a remedy were, provided 
the remedy it ſelf reſulting from them be not ſo. And 
whereas it is objected, that 1n divers of theſe remedies the 
CorrofiveSalts are not really deftroy*d, but onely diſguis'd, 
becauſe by diſtillation it is poſſible to ſeparate from them 
the Liquors us'd about them as Corrofive as ever : it may 
eaſily be reply'd, that beſides that in ſeveral Medicines, 
the Matter of Fact will not hold in divers others ; the Ob- 
jection built on it is much more ſpecious than ſolid, for it 
very little concerns us to be fure that out of the Medicines 
we take or give the violence of fire cannot ſeparate Corro- 
five Salts z provided we be duely fatish'd, that no ſuch 
ſeparation can-be made by the heat or Juices of a humane 
body. And therefore, . though it have been affirmed , 
that Tartarum Vitriolatum would upon the urgent ſolicita-. 
tion ofa ſtrong fire, part with much of (that moſt fretting 
1:quor upon animal ſubſtances _}) the Oil of Vitriol, that 
concurr'd to its Production 3 yet our beſt and warieſt 
Phyſicians, not onely Chymiſts but Methodiſts, ſcruple 
not to give it inwardly in ſeveral conſtitutions and diſtem- 
pers. And toend this diſcourſe with the Experiment that 
began 
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began'it, we clearly fee that Salt-Petre is frequently and 
innoxioully given inwardly, though the Salt, that makes 
even Aqua fortis ſo Corrofive, be the principal Ingredienc 
of it, and may by diſtillation be driven from it. 

SECT. XXXIX. 

It would not have been very uneaſie for me, Pyrophilus, 
to have added to divers particulars of the paſt Diſcourſe, 
Experiments ' and conſiderations tending to countenance 
or illuſtrate the RefleCtions therein ſet down © but inthe 
firſt place, I wanted leiſure to expatiate; in the ſecond 
place, I was unwilling to anticipate what I have to ſay 
to you in other Effays, eſpecially expecting to have elſe- 
where occaſion to make mention of Salt-Petre. And be- 
ſides all this, Iam (to tell you the truth ) deſirous to 
impoſe on: you a kind of neceflity of proſecuting this Ex- 
periment, further than when I made 1t I had opportunity 
todo. For as Iam apt to think it may prove a noble 
one: ſol am ſufficiently ſenſible of my having not yet 
been able to look into the bottom of it 3 and that very 
ſenſe of my own 1gnorance, helpd to keep me from lengrh- 
ening your trouble in this Eſſay, leſt by folemaly en- 
deavouring to countenance my Conjectures, I might be 
thought Dogmatical in a haſty Scrible, wherein '*tis much 
more my deſign to awaken and engage your Curioſity, 
than acquaint you with my opinions. And yet I thought 
it not amiſs to mention the paſt conſiderations, ſuch ag 
they are, partly becauſe this one inſtance ſeems fo fai:ly to 
accommodate more than one Notion of the intelligible 
Philoſophy, which ſeems hitherto not to have ſo much as 
employ'd, much leſs produc'd, any ſtore of Experiments; : 
and partly , becauſe I would have you take notice, tha 
more Obſervables than one may ſometimes be very rea- 
ſonably ſought for in a ſingle Experiment. And pers 
haps too, I was willing by my ſpending a whole Eſſay up- 
on one Experiment, without allowing my ſelf to _— 
often 
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often from it, to invite you to think with me, That 
Experiments ought to be eſtimated by their value, not 
their number; and that a ſingle Experiment, iſay not 
ſuch as that the laſt Eſſay treats of, but in general,-ſuch 
as, It may be, may as well deſerve anentire Treatiſe, as a 
great many leſs conſiderable ones, As one of thoſe large 
and orient Pearls that are fit to adorn a Monarchs Crown, 
may outvaluea very great number of thole little (though 
true ) Pearls that areto be.bought by the ounce in Gold- 
{withs and Apothecaries ſhops. 
SECT. XL. 

Having newly met, Pyrophilus, with ſome ſmall Trea- 
tiſes freſhly publiſhed by Glazberws, and not having now 
the leiſure to conſider, or indeed ſo much as to peruſe, 
much leſs the opportunity to make tryal of divers Parti- 
culars, which by turning over the leaves of the book, 1 
find mention'd by him 1n relation to Salt-Petre, I muſt 
recommend to you the care of examining the-Particulars 
he delivers; and trying how far ſome of them may ſerve 
'to corre&, or to confirm, and how far others may be 
correfted by what has been in the paſt diſcourſe ſet down 
concerning Salt-Petre upon Experiments, ſome of whoſe 
fruits I can yet ſhew you, which were made upon the ac- 
count of the diviſiblenefle of Nitre into fix'd and volatile 
parts, long before the Publication of Glaxber's Treatiles. 
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Ss. HAT the Author in thoſe Animaduerſions 
OE 7p0# the Eſſay touching Salt-Petre , whereof 
aff the enſuing Treatiſe makes apart, might with 
the more freedom and conveniency adde , 
alter, and eunretra@ as he ſhould ſee cauſe, 
| he thought fit to write them as if they were 
made onthe Work of another. 

The Author hopes, That the Equitable Reader conſidering 
that the following Particulars touching Fluidity and Firmneſs 
were firſt written but by way of Annotations upon the begin- 
ning of the above-mentioned Eſbay, will excuſe the unaccurate- 
neſs of the Method, as afault ſcarce evitable on that occaſion. 
It 3s alſo hop'd, that if the Reader will remember, that he was 
told inthe Preface tothe newly-mention'd Eſſay, that moſt of 
thoſe whom togratifie, That Treatiſe and the enſuing Notes on 
it were written, were addiGed to the Epicurean Philoſophy 3 
. The Authors Explicating things chiefly according to the Ato- 
mical Principles will not be thought ſtrange, nor be lookt upon 
asa ſure Argument of his being wedded tothe particular opi- 
ions wherein the Atomiſts differ from other modern Natura- 
liſts ; eſpecially. ſince he has on ſome occaſions plainly enough 
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intimated the contrary, by propoſing, together with the Atomi- 
cal ways of reſolving a thing, another Explication more agree- 
able to the Carteſian, or ſome other moders Hypotheſis. 

The following Tra# was entitFd a Aiſtory of Fluidity and 
Firmneſs, becauſe indeed the having ſet down Experiments 
and other matters of fa& relating to the SubjedFs treated of, 
zs the Main, though not the Only thing the Author dares pre- 
tend to have done init. 4nd he ſtiles the Hiſtory as it now 
comes abroad, Begun : Partly, becauſe he would invite abler 
Pens to contribute their Obſervations towards the compleating 
of what he 3s ſenſible he has but begun; aud partly becauſe be 
may hereafter, if God permit, do ſomething of that kind him- 

elf. 
a la5tly, the Author, though troxbl'd that he can do it, 
dares not but Advertiſe the Reader, That ſome Pages, partly a 
little after the beginning, and partly about the middle of the 
following Treatiſe, having been loſt through the negligence or 
miſtake of him to whoſe Care the ſheets whereon it was writtes: 
were committed ; he fears he has not been able, otherwiſe 


than very lamely and imperfetly, to repair that loſs out of his 
HMemory. 
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Fluidity and Firnmeſs, 


The Firſt Pare. 
Of FLUIDITY. 
RES: 


Ks Hether Philoſophers might not have done 
7 better in making Fluidity and Firmneſs ra- 
| ther States then Qualities of Bodies, we will 
HSHHISZS not nowexamine. But under. which ſoever 
BRADES of the two Notions welook upon them, 'tis 
manifeſt enough, that they are tobe reckon'd amongſt the 
moſt general Aﬀections of the Conventions or Afſociatt- 
ons of ſeveral particles of matter into Bodies of any cer- 
tain denomination, there being ſcarce any diſtin portion 


of matter in the World thar is not either Fluid, or elſe 
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Stable or Conſiſtent. And therefore, I preſume, it may 
be well worth while to conſider what may be the general 
cauſes of theſe two States, Qualities, or AﬀeTtions of Mat- 
ter; and to Try whether by aſſociatiog Chymical Expe- 
riments to Philoſophical Notions, there may not be given 
at leaſt a more Intelligible and more Practical of both 
theſe Subjets, than has been hitherto afforded us by the 
Docrine of the Schools, which 1s wont to appear very un- 
ſatisfactory to diſcerning Men ; many of whom look upon 
what is wont to be taught by the Peripateticks, concern- 
ing Fluidity and Firmneſs, as well as other Qualities, to be 
partly too general to teach us much, and. partly too ob- 
ſcure to be underſtood. And that which at prefent in- 
vites us to this Enquiry is, chiefly,that ſome Circumſtances 
of our Authors Experiment, touching Salt-Petre, may af- 
fordus ſome uſeful aſſiſtance in our deſigned ſearch. For 
though the chief Phxnomena and Circumſtances of the 
Experiment may be thought principally to reſpect Flui- 
dity ; yet ſince that and Firmneſs are contrary Qualities; 
and fince it is truly, as well as commonly, ſaid, That con- 
traries ſurvey'd together ſerve to illuſtrate each other, it 
may xeaſonably be. hop'd, That the Light which the cir- 
cumtances juſt now related to may give to the Nature of 
Fluidity, may facilitate the knowledge of that of Compact- 
neſs - nevertheleſs, we ſhall often be oblig d to treat of 
theſe two qualities together, becauſe the Experiments we 
are to produce do many of them relate to both. 
SECT. II. 

A Body then ſeems to be Fluid, chiefly- upon this ac- 
count, That it conſiſts of Corpuſcles that touching one ano- 
ther in ſome parts only of their Surfaces (and ſo being in- 
contiguous in the reſt) and ſeparately Agitated to and fro, 
can by reaſon of the numerous pores or ſpaces neceſlarily 
left betwixt their incontiguous parts, eaſily glide along 
each others ſuperficies, and by reaſon of their motion - 
uſe 
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fuſe themſelves, till they meet with ſome hard or reſiſting 
Body ;, to whoſe internal ſurface,by virtue of that Motion, 
their Smallneſs,and either their Gravity,or ſomething Ana- 
logous or Equivalent to it, they exquiſitely, as to ſenſe, ac- 
commodate themſelves. 
SECT. III. 
What notion Epzcarns, and the Antient Atomiſts his fol- 
lowers, had of fluid Bodies, may be learn'd from theſe 
Verſes of his Paraphraſt Lxcretivs - 


. Tha autem debent ex levibus atque rotundis 
Eſſe magis, fluido que corpore liquida conſtant. 
Nec retinentur enim inter ſe glomeramina queque, 
Et procurſus item in proclive volubilis extat. 


And indeed, it is probable enough that in divers Liquors 
the little ſurfaces of the component particles are ſmooth 
and flippery, and that their being ſo does much facilitate 
the gliding of the Corpuſcles among theml(elves; and con- 
ſequently, the Fluidity of the Body they compoſe, Nor 
is it tobe deny d,' that the Spherical figure of ſuch Corpul- 
cles may alſo conduce to their eafie rouling upon one ano- 
ther : but thereare divers other figures which may make 
the little Bodies indowd with them. voluble enough to 
conſtitute a fluid ſubſtance. And the other qualities to 
be met with in divers liquid ſubſtances, and even in water 
it ſelf, and Oyl, ſeem to argue their parts to be otherwiſe 
ſhap'd, and thoſe fluid Bodies which are not Liquors, as 
Air and Fire, ſeem to be compos'd of particles not all or 
moſt of them round, but of very various, and ſometimes of 
very.irregular figures, and yet that ſuch Bodies deſerve to 
be call'd fluid ones, will be manifeſt anon + And that they 
make a-much more conſiderable part of the Univerſe than 
thoſe that are wont to be call d Liquors, may be argu'd 
from hence, that except the Earth, the Plancts, and per- 
haps 
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haps too the fixt Stars, the reſt of the World,as vaſt as it is, 
ſeems to conſiſt chiefly, if not oply, of an Mtherial, thin, 
and fluid ſubſtance, as may appear (to omit other argu- 
ments) by what latter Aſtronomers have obſerv'd con- 
cerning the free and unrefiſted motion of ſuch Comets as 
have by a TrajeCion through the Ether, for along time 
wander'd through the Celeſtial or Interſtellar part of the 
Univerſe. | | 
SECT. IV. | 

And herelet us obſerve, that *cis not neceſſary to the 
Fluidity of a. Body, nay, nor to its appearing fluid to the 
Eye itſelf, That the Corpuſcles it conſiſts of be crowded 
as cloſe together as they are wont to be in water, and other 
bodies that are commonly lookt uponas the only Liquors. 
For though a parcel of matter no ojgger than a grain of 
Corn, being rarify'd into ſmoak, will poſſeſs an incom- 
parably greater ſpace than it did before;zand though,if aBo- 
dybe further rarify'd into flame, its expanſion will be yet 
much greater - yet both ſmoak and: flame may be ſo or- 
der'd, as to appear like Liquors. We have practis'd di- 
vers ways, to make the fumes of Bodies acquire a viſibly- 
level ſuperficies like water; but. the eaſieſt, though not 
perhaps the beſt, is this, (part of which I remember I have 
ſeen perform'd as a kind of trick by a very ingenious Per- 
ſon.) The mouth being fill'd with the-ſmoak of Roſemary 
(that happening to beat hand when I made the Experi- 
ment) if this ſmoak be plentifully blown into a glaſs Pipe 
of an indifferent fize, and open at both ends; and if when 
'tis well ld with ſmoak, the lower end be preſently 
ſtopt, and the glaſs be kept (till a while'in an erected po- 
ſture, the fumes will ſertle by degrees to a level ſuperficies 
like water : ſo that, though you gently incline the Pipe 
any way, the upper ſurface of the ſmoak will neverthe- 
lefle quickly grow parallel to the Horizon. And if the 
glaſle be further (but flowly)made to {toop,the ſmoak will 
ſeem to rundown in a Body like water, whillt it continues 
in 
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in the Pipe, though when it is come to the lower end of 
it, inſtead of dropping downlike water, it will common] y 
rather flye upwards and diſperſe it ſelf into the Aire. And 
as for flame, I fore-ſee I ſhall ere long bave occaſion to 
mention an Experiment, whereby I have ſometimes en- 
deavour'd to ſhew, that ev'n two contiguous flames, as ex- 
panded Bodies as they are, and as open as their Texture is, 
may like viſible Fluids of a differing kind retain diſtin& 
furfaces. | | 
| SECT. V. bo 

\ But inſtead of Examining any further, how many Bodies 
are or may be made viſibly to appear fluid ones let us now 
reſume'the Conſideration of what it is that make Bodies 
fluid; eſpecially,fince having intimated ſome of the Rea- 
ſons» why we are unwilling to Confine our ſelves tothe 
Epicurean notion, we hope it will thelefle be diflik'd, that 
we thought fit to make ſuch a deſcription of a fluid ſub- 
ſtance, as may intimate, that we conceive the conditions © 
It to be Chiecfly theſe Three. | 

The firſt is the Littleneſſe of the Bodies that compoſe 

it : For in big parcels of matter, beſides the greater ine- 
qualities or roughneſles that are uſual upon their ſurfaces, 
and may hinder theeafie {liding of thoſe Bodies along one 
another 3 and befides that diverſe other AfﬀeCGtions of a 
fluid Body cannot well belong toan aggregate of groſle 
Lumps of matter ; beſides theſe things, I ſay, the bulk it 
ſelf is apt to make them ſo heavy,that they cannot he agita- 
ted by the power of thoſe cauſes (whatever they be) that 
make the minute parts of fluid Bodies move ſo freely up 
and down among themſelves: whereas it would ſcarce be 


believ'd, how much the ſmallneſle of parts may facilitate 


their being eaſily put into motion, and kept 1, it, if we 
were not able to confirme it by Chymical Experiments. 
But we ſee that Lead, Qiick-filver, and ev'n Gold it ſelf, 


though whilſt they are ot a ſenſible bulk,they will — 
10k 
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ſink to the bottom of Aqua Regis, or any other ſuch Li- 
quor 3. yet when the Aferſtrunm has corroded them, or 
tretted them aſunder into very minute parts, thoſe minute 
Corpuſcles grow then ſo much more capable of agitation 
than before, that quitting the bottom of the Liquor, they 
are carri'd freely every way, and to the top, with the al- 
ſociated parts of the Liquor, without falling back again 
to the bottom. . Nay, we ſee that ponderous and mineral 
Bodies divided into corpuſcles ſmall enough,may be tnade 
ſo light and voluble, as to become Iogredients ev'n of di- 
ſtill'd Liquors; as we way learn by -what ſome Chymiſts 
call the Butter, others ( {imply ) the Oyle, and others the 
Olear Glaciale of Antimony, which though it be after 
ReCtification a very limpid Liquor, yet does ingreat part 
conſiſt of the very Body of the Antimony, as may appear 
(not to mention its weight ) by this, that tis moſt eafie tq 
precipitate out of it with fair water ſtore of a ponderous 
white calx,reducible by Art to an Antimonial glaſle. Nay, 
we make a Mernſtruum, with which we can eafily at the 
firſt or ſecond Diſtillation bring overGold enough to make 
the diſtiJl'd Liquor appear and continue ennobled with a 
Golden Colour. 

And to ſhow yet more particularly,that great Bodies are 
toounwieldy to conſtitute fluid ones; We may further ob- 
ſerve, how as well Nature as Art, when either of them 
makes Bodies of confiderable bulk fluid, is wont in order 
thereunto,to make a Comminution of them,as we may ob-. 
{crve 10 divers Examples. 

#RET VL 

Thus we ſeethat in the (tomacks of Dogs, Nature, to 
reduce Bones 1nto thoſe fluid Bodies, Chyle and Blood, 
does by ſome powerful and appropriated juice, ( whether 
belongiag to the Stomack it ſelf, or thrown out of the 
Arteries in the paſſage of the circulating Blood ) diſſolve 
them into parts ſo minute, that the acuteſt Eye would not 

| tempt 
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tempt a man to ſuſpect, that ſuch a Liquor haa - ever deenz 
Bone. And that it-may not be objeCted that this difſolu- 
tion is chiefly performed, or at leaſt muſt always be afliſted 
by the Liquor which Animals take into their Stomachs by 
drinking ; I ſhall repreſent not only that we find by ex- 
perience how little, common water the only -uſual drink 
of Dogs, Wolves, ec. is able to diſſolve bo nes though 
they be very long not macerated but boil'd in it 3 but that 
(if we may believe Natural Hiſtorians and credible T ra- 


vellers) there are ſome ſorts of Animals, as particularly: 


Camels, that may be brought not to drink once in many 
_days, ev'n when they travel in hot Climates. And to 
make you think this the leſs improbable, I ſhall adde, that 
Tam familiarly acquainted with an Ingenious Gentleman, 
who, as himſelf and an ancient Virtuoſo, in whoſe houſe he 
lives, have inform'd me, does uſually drink but once in ſe- 
veral days, and then no exceſlive draught neither. And 
when aſkt him how long he had aCually abſtain'd not 
barely from drink, but from thirſting after it? He an- 
{wer'd,that he had once(ſome few years before) continued 
about nine days without either taking or needing any 
drink; and he doubted .not but that he might have con- 
tinued much longer in that ſtate, if by diſtempering him- 
ſelf one night with long and hard ſtudy he had not had 
ſome light inclination to take a ſmall draught, which ſerv'd 
him for about four days longer. And when I aſkt him 
whether in'that hot Summers day that preceded the even- 
ing wherein he happen'd to tell me this, he had not drunk 
at all? he anſwer'd Negatively. And it adds to the 
ſtrangeneſs of this Peculiarity,that this Gentleman is inthe 
flower of his Youth, being but about twenty two years of 
Age,.and of a Sanguine and Florid Complexion. And (to 
annex that alſo upon the By) I learned by enquiry from 
him, that he ſweats freely enough, as I remember. I ſaw him 


do, that his Diet is the ſame with other mens, without re- 
| | Z ſtraining 
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C170) | 
iraininghim'from the free uſe of Salt Meats, andthat his 
Urine'is in Quantity mnch' like that of ordinary Men of 
his'Age and temperament; But to-return'to what I was 
faying more generally of the Stomachical Aferſtrunm of 
Anithals 3 I ſhall adde on-this occaſion; that to make ſome 
kind of Imitation of it, I prepar'd,” and doelſewhere men- 
tion aridteach a certain Liquor, that Luſe, whereby F have 
in a ſhort time, and without fire, diſſociated the parts of 
roſted or boil'd fleſh, bread, fruit, ec. andipull'd them a- 
ſander into very minute Bodies, whereby I have reduc'd 
fometimes one, ſometimes anorher of them, together with 
the Menſtruum; (which needs not-much exceed them in 
Bulk)tothe confiſtence-of a fluid Body. 

We fee likewiſe, that Fuſion makes metalls fluid; and 
in Fuſjon there is manifeſtly a coniminution of the melted 
Body, the Heat alone of Gold, Silver, or Iron, though en- 
creas'd even to Ignition, being riot able to make thoſe me- 
talls become flitd; whilſt they. continue in maſſes of any 
fenfible butk. To which 1 ſhall adde anon, that even 
melted-Metalls may have their Fluidity encreas'd by a yet 
Kitther Comminution of. their parts. 

PEE SECT, VII. 

And to reſume here the Conſideration of that very diffi- 
cult Queftiob, which we have elſewhere mention'd, it 
ſeems well worth Enquiry, whence it happens that in the 
diftillition of common Salt and other faline Bodies, which 
Hot only ate not fluid, but-are hard evin to'brictleneſs, 
there will-yet be obtain'd'a perfe@ and permanent Liquor, 
and from ſome of them a very confiderable proportion of 
it.. Inanſwer to this Queſtion it may indeed be ſaid, That 
in. diverfe dry Bodies, ſach as. Harts-horn, Wood and 
Bones, cortimitted' to diſtillation, the fire does no more 
than ſeparate the aqtrous or other liquid ports from the 
athers, wherewith they were blended in the Conerete, 
and. bring thein together into. the Receiver, where they 
convene 
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convene into may x But beſides that this it (elf is.per- 
haps more .eafily faid than prov, .it does not reach the 
propounged Difficulty : For. with | what probability can 
it: be affirm'd of Bodies that have been already calcin'd or 
melted? ſuchasarethered CalxofVitriol, andflux'd Sea 
Salt, &c. which yet afford Liquors, though their aqueous 
and other looſer parts !have:been already driven awayby 
a ſtrong fire before their being expos'd:to diſtillation. [ 
have ſometimesthen conſfider'd, whether:itmay not ſeem 
te(s imprgbableto conjeQure, thatthevehement agitation 
produc'd in ſuch Bodies by the violence of: Heat, does both 
divide them into minute Corpuſcles, and : drive over 
ſwarms: of them into the cold Receiver, where :loofing 
their former vehemence of agitation, they are reduec'd in- 
toa Liquor, chiefly, (for 1 would not exclude concurrent 
cauſes) by reaſon that the fire happen'd to rend:the -Cons- 
crete into parts, by their extreme littleneſs, ortheir ſhape, 
or both, ſo eafie tobe tumbled up and down, that the 
wontedagitation of the Air, propagated by the interpos'd_ 
Bodies or Medium; or elſe -that the ſame cauſe, what- 
everit be, that gives the Airits wontedagitation,:is able 
to give ſuch minute Corpuſcles enough of it tokeep them 
fluid, * | 
SECT. VIII. 

That there is eonſtantly in the Air a various-motion of 
the ſmall parts, will be anon declared. That alſo ſome 
Bodies will be kept fluid by a-much-leſs meaſure of agita- 
tion than is requiſite-to others, ſeems probable from hence, 
That 'Wine will continue: a Liquor 'in ſuch. a Javguid 
warmth ofthe Air, as will notkeep the parts of. water 
moving, but permit them to reſt in the form of-Ice. And. 
in cold Countries, where' Wine it-felf would congeal, (as 
I have by Art made it do -here in -England) 'tis obſerv'd, 
that though the more aqueous -parts will by the loſs of 
their motion be turn'd-into _ yet the more _— and 
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ſpirituous parts remain unfrozen 5 and ſo do diverſe other 
Liquors; (eſpecially:Chymical) of very ſubtil and volu- 
ble parts. And the Corpuſcles that chiefly compoſe that 
Body which is properly call'd the Air, though-it appears 
by weather-glaſſes that Cold may very much contribute 
. tocondenſeit, (that is, to occaſion the approach: of its 
parts to one another, or, reduce them to a cloſer order ) 
havenot been obſerv'd to be frozen by any degree of cold 
whatſoever 3: which ſeems to proceed from hence, that by 
reaſon of their extream littleneſs , (not excluding their fi- 
gure): there. cannot be fo little of agitation about the 
Earth; as not to-be ſufficient to continue a various motion 
in. ſuch very minute Bodies, and; confequently to keep 
themfluid. 

Now, That likewiſe it is poſlible that a ſaline Spirit 
ſhould conſiſt at leaſt in great part of very minute grains 
of Salt, we elſewhere declare, where 'tis taught, that 
a. Sal-Armoniack may be made by Spirit of Urine 
and- Spirit: of: Salt , as the common Sal-Armoniack is 
made with crude Salt. and therea way is alſoſhewp, how 
theſe two Salts, (the Urinous and the other): as ſtrialy as 
they are united inthe compound, may be readily divorc'd. 
And agreeably to this I obſerve, that as (according to what 
I elſewhere note) a common Aq#a fortis may be enabl:4 to 
diſſolve Gold, (on which of it felfit will not faſten) by the 
addition of Spirit of Saltz ſo I find. that common crude 
Salt barely diſlolv'd in it, will give it-the like power of 
workingupon Gold. Nay, Ihavetry'd that crude Nitre 
diflolv'd in good Spiritof Salt, may make it ſerve for an 
Aqua Regis. And I remember on this occafion, that having 
enquir'd of the moſt noted Perſon in Holand for the di- 
£illipg of corroſive waters, what was the greateſt propor- 
tion of diſtill'd Liquors that ever he was able to obtain 
"from Sea Salt; he(though a man not given ſo much asto 
boaſting) affirmed to me, that by uſfipg inſtead of the ordi; 
ef | | Aa ry 
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nary Capt mortunm, as Brick-duſt, Sand, e&%;:(that Chy- 
miſts are wont to mingle with-Salt before they diftilit)- a 
certain:whitiſh clay, he:had ſometimes brought over al- 
moſt the whole body of Salt .into a Liquor ;z' infomuch 
that from a pound of Salt he could draw, and that without 
any. extraordinary trouble or degree of fire, fourteen 
Ounces of Liquor. And when, becaufe I ſuſpeQed that 
much of this might be water forc'd from the clay mingled 
with the Salt, I enquired whether he had ever depblegmed 
this Liquor; He anſwered me, that he had purpoſely 
doneit;z and ſometimes found no leſs than about twelve 
ounces of it tobe ſtrong recify'd Spirit: which brought 
into my mind that almoſt incredible paſſage of Beguinus, 
who ſomewhere teaching the Diſtillation of agother Salt, 
addes to the end. of his Direfions, That if you have 
wrought well, you ſhall get from a pound of the matter a 
pound of Spirit. But. becauſe from all theſe Liquors di- 
{till'd from ſuch kind of Salts,'tis poſſible either by ReQi- 
fication or ſome more Philoſophical - way: to obtain a- por- 
tion of phlegm or water, I leave'it to further Enquiry, 
whether or nothe Fluidity of theſe diftill'd Liquors may 
not in diverſe caſes be'in part further/d by the mixtureof 
ſome particles 'of an aqueous nature, (ſuch being' fit to 
make Diſlolvers and vehicles for Salts) which may not ab- 
ſurdly. be {uſpeCted to have been produc'd by the action of 
the fire upon.the Concrete committed to diſtillation; if 
we- allow wita that famous Chymiſt Hel»-ort, That by 
the Alchaheſt. all groſs Bodies may be totally, and thae 
without it, ev n Oyle and Salt may in great part, (and that 
without Additaments) be reduc'd into infipid water. 

| SECT oof HT 
We. ſhall anon, (when we.come te treat: of Firmneſs) 
mention our having made a certain ſubſtance ſo diſpos'dito, 
Eluidity, that it may be made to change the ſtable conſi- 


ſtence fora liquid one, by.ſo ſmall an Agitation, as wr 
the 
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the Surpluſage of that which the ambient Air 1s wont to 
have about the: middle even of a Winters day, above what 
it bath in the firſt or latter ipart of it. Nay, we have 
madeevna Metalline Salt or Vitrio), capable of this pro- 
clivity to liquefaQtion, of which we have unqueſtionable 
witneſſes. Andtherefore, it need not appear incredible, 
that other heaps or aggregates of Corpuſcles much lighter 
than theſe, though heavier than thoſe of the Air, may 
haveall their parts ſo minute and fitted for motion, that 
the wonted agitation of the Air may not only about noon, 
but atall other times of the day keep themin motion, and 
thereby in the ſtate of Fluidity, 
SECT. XN. 

And here I muſt adde, that 'twas not altogether with- 
out cauſe that I lately took notice of the ſhapes as well as 
the ſizes of Bodies, 1n reference to their fitneſs to conſti- 
tute uid ones. [For though I be not ſure but that ia thoſe 
Bodies, as Sal-Armoniack, Antimony, &c. which are by 
the fire ſublim'd-into flowers rather than diſti]l'd into Li- 
quors, the magnitude of the component Corpuſcles may 
not be a hinderance to the Fluidity of the Body they con- 
ſtitute: yet this ſeems as probably referable to their fi- 
gure, unapt far the requiſite motion, as to their bulk. And 
I have ſometimes made to this purpoſe this Experiment. 
T hat by flowly diſtilling Oyl-Olive per ſe in a glaſs Retort, 
(plac'd in Sand) I found, asI expected, that about the 
third part of the Oyle, which was driven over into the 
Receiver, did there coagulate into a whitiſh Body almoſt 
like Butter. So that although it ſeem'd maniteſt by the 
ſtrong ſmell and very piercing tafte of this white ſubſtance, 
that the Oyle which afforded it had its particles, as it 
were, torn 1n pieces; and though diſtillation be wont to 
obtain Liquors ev'n from confiſtent Bodies ; yet in our 
Expetiment of a concrete that is naturally fluid, the di- 
!till'd Liquor it ſelf proves not to be fo - of which by 

cauſe 
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cauſe ſeems more obvious, than that the newly-acquired 
ſhape of the diffipated parts of the Oyly Corpuſcles makes 
them unfit for motion; either Abſolutely fpeaking, or at 
leaſt 1a Reſpect of one another, by making them leſs pli- 
ant than formerly, or giving thema figure more cafie to be 
entangld with the neighbouring Corpuſcles, or elſe by 
ATTY their ſurfaces lefs ſmooth and ſlippery than be- 
ore, 

SECT. XI. 

But to return thither whence we have digreſs'd, and 
mention ſome more familiar Examples of the Conducive- 
neſs of the ſmallneſs of a Bodies disjoyned parts to its Flu- 
idity, we may take notice, that of Bodies that conſiſt of 
incoherent parts, and are made up, as it were by Aggre- 
gation, thoſe de ceteris partibus, in their being pour'd out 
moſt reſemble Liquors, that are the ſmalleſt ; as would ap- 
pear upon the emptying of ſeveral Sacks, the one of Ap- 
ples, the other of Walnuts, the third of Filberts, the 
fourth of Corn, the fifth of Sand, and the fixth of Flowre. 

ConfeCtioners alſo, Cooks, and others that make much 
aſe of whites of Eggs,will eaſily reduce thoſe clammy and 
viſcous Bodies into a thin and fluid ſubſtance, to which 
for its affinity with water many give the ſame name - and 
yet this difference of Fluidity being eftefted only by long 
and skilfully beating the maſs with a whisk, or even with a 
ſpoon, ſeems to be produc'd but by pulling aſunder the 
parts, (which perhaps before were long and ſomewhat 
twin'd) and breaking them into ſhorter or leſſer, and con- 
ſequently more voluble ones. And I remember, I have 
feen a good! quantity of that jelly that is ſometimes found 
on the ground, and by the Vulgar call'd a Star-ſhoot, as if 
it remain'd upon the extinQion of a falling Star, which 
being brought to- an eminent Phyfician of my acquain- 
tance, he lightly digeſted it in a well-ſtopt:glaſsfor a long 
time, and by that alone reſolv'd it into a permanent Li- 
quor, which he extols as a ſpecifick to be outwardly ap- 
ply'd againſt Wens. SEGT, 
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SECT. XIL. 

And here we will ſubjoin an Obſervation afforded us by 
the Art of Caſting, which has ſometimes yielded us a not 
unpleaſant Diverſion. "Tis obſerv'd-then by Gold-ſmiths 
well vers'd inthat Art, (and has been recommended to 
me by 2n Artificer eminently skilful in it) as one of the 
chief Remarques belonging to itz that when any ſuch cu- 
rious work of Silver is to be caſt, as requires that the im- 
preſſion of hairs or very {lender Lines be taken off by the 
Metal, it is cot enough that the Silver be barely melted, 
but it mult be kept a conſiderable while in a ſtrong fuſi- 
on: For if it be:too ſoon pour'd our, the figure it will 
wake will be but blunts whereas if it be. kept a compe- 
tent time in Fuſion, the matter becoming thereby more 
Liquid as well as hotter, will be thin enough to run into 
the ſmalleſt cavities of the Mould, and fo receive a figura- 
tion ev'n from the delicateſt of them. Whence it may 
probably be deduc'd, that ſome Bodies already fluid may 
by a further comminution of their parts be made yet more 
fluid, Thelike increaſe of Fluidity may be obſerv'd in 
ſome other fluid Bodies, eſpecially unCtuous ones, as Tur- 
pentine, Oyle, &c. when heat begins to break as well as 
agitate their parts. 

I may elſewhere have occaſion to mention, how by the 
operation of the fire the Cryſtalline Salt of Urine may be 
reducd without Additamentsto a ſtrong and ponderous 
Liquor- though in this, as perhaps alſo in ſome of the for- 
mer Inſtances, 'tis not unlikely that (as we may hereafter 
more particularly declare) there may concurre to the prc<- 
duc'd change of confiſtence ſome alteration tn the figure of 
the Corpulcles whereof the firm Body conſiſted. 

Andif that be true which Helmornt in ſeveral places af 
firms of his prodigious Liquor, Alkabeſt, it is poſſible to 
turn Plants, Animals, Stones, Minerals, Metals, or what- 
everkind you pleaſe of conſiſtent Body here below, into a 
Liquor 
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Liquor equiponderant to the refolv'd Concrete : which (if 
granted) ſeemsto argue, That the moſt ſolid Body by be- 
Ing divided intoparts ſmall enoughto be put into motion 
by the cauſes that keep thoſe of water and other Liquors 
in agitation, may become; fluid Bodies. And this Intima- 
tion I ſhall adde for the ſake of Philoſophers, that barely 
by long Digeſtions, (and much more if they be help'd by 
{caſonably-repeated Difſtillations) in exaGtly ſtopt Veſlels, 
and adue degree of heat,there may be made in the parts of 
many Bodies,both Vegetable and Animal,ſo great a change. 
from the ſtate of confiſtence to that of Fluidity, as thoſe 
that contenting themſelves with ordinary courſes of Chy- 
miſtry, have not had a peculiar curioſity for tryals of this 
nature, will not be forward to expect. 
SECT. XIII... | 

The Second of the above-mention'd three Conditions is, 
That there be ſtore of vacant ſpaces intercepted betwixt 
the component particles.of the fluid Body,or at leaſt abour 
thoſe of ther 1 that are ſuperficial: for without this there 
will not bs room for each of the Corpuſcles to continue its 
agitation upon the furfaces of the neighbouring ones; and 
there would be no Ceflion-.of any,becauſe there would be 
no place unpoſſeſt for the impell'd Corpulcle to be re- 
ceivedin. But when I ſpeak of vacant ſpaces, ordinarily, 
(if not always)requiſice to be intercepted betwixt the par- 
tieles of fluid Bodies ; I intend not to determine whether 
or noſuch ſpaces ſhould or may be vacuities properly fo 
call'd; it being commonly ſufficient to this ſecond Condi- 
tion of a fluid Body, that in the little ſpaces intercepted 
between thoſe that either are, orat leaſt are conlider'd as 
ſolid parts, there be none but ſuch as will eafily yield to 
them, and cannot conſiderably reſiſt the freedom of their 
motions. 

Which being premis'd to keep this Condition from be- 


ing miſtaken, we may in confirmation of it take notice 
Aa how 
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SECT. XII. 

And here we will ſubjoin an Obſervation afforded us by 
the Art of Caſting, which has ſometimes yielded us a got 
unpleaſant Diverſion. "Tis obſerv'd then by Gold-ſmiths 
well vers'd inthat Art, (and has been recommended to 
me by 2n Artificer eminently skilful in it) as one of the 
chief Remarques belonging to itz that when any ſuch cu- 
rious work of Silver is to be caſt, as requires that the im- 
preſſion of hairs or very ſlender Lines be taken off by the 
Metal, it is cot enough that the Silver be barely melted, 
but it muſt be kept a conſiderable while in a ſtrong fuſi- 
on: For if it be too ſoon pour'd our, the figure it will 
wake will be but blunt s whereas if it be kept a compe- 
tent time in Fuſion, the matter becoming thereby more 
Liquid as well as hotter, will be thin enough to run into 
the ſmalleſt cavities of the Mould, and fo receive a figura- 
tion ev'n from the delicateſt of them. Whence it may 
probably be deduc'd, that ſome Bodies already fluid may 
by a further comminution of their parts be made yet more 
fluid, The like increaſe of Fluidity may be obſerv'd in 
ſome other fluid Bodies, eſpecially unctuous ones, as Tur- 
pentine, Oyle, &c. when heat begins to break as well as 
agitate their parts. 

I may elſewhere have occaſion to mention, how by the 
operation of the fire the Cryſtalline Salt of Urine may be 
reducd without Additamentsto a ſtrong and ponderous 
Liquor- though in this, as perhaps alſo in ſome of the for- 
mer Inſtances, *tis not unlikely that (as we may hereafter 
more particularly declare) there may concurre to the prc - 
duc'd change of confiſtence ſome alteration tn the figure of 
the Corpulcles whereof the firm Body conſiſted. 

Andif that be true which Helmort in ſeveral places af 
firms of his prodigious Liquor, Alkaheſt, it is poſltble to 
turn Plants, Animals, Stones, Minerals, Metals, or what- 
ever kind you pleaſe of conſiſtent Body here below, into a 
Liquor 
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Liquor equiponderant to the refolv'd Concrete : which (if 


granted) ſeemsto argue, That the moſt ſolid Body by be- 
Ing divided intoparts ſmall enoughto be put into motion 
by the cauſes that keep thoſe of water and other Liquors 
in agitation, may become-fluid Bodies. And this Intima- 
tionl ſhall adde- for the ſake of Philoſophers, that barely 
by long Digeſtions, (and much more if they be help'd by 
{caſonably-repeated Diftillations) in exactly ſtopt Veſlels, 


and adue degree of heat,there may be made in the parts of 


many Bodies, both Vegetable and Animal,ſo great a change 
from the ſtate of —_ to that of Fluidity, as thoſe 
that contenting themſelves with ordinary courſes of Chy- 
miſtry, have not had a peculiar curioſity for tryals of this 
nature, will not be forward to expect. 
| SECT. XIII. . | 
The Second of the above-mention'd three Conditions is, 
That there be ſtore of vacant ſpaces intercepted betwixt 
the component particles.of the fluid Body,or at leaſt about 
thoſe of ther; that are ſuperficial: for without this there 
will not bu room for each of the Corpuſcles to continue its 
agitation upon the furfacesof the neighbouring onesz and 
there would be no Ceflion of any,becauſe there would be 
no place unpoſleſt for the impell'd Corpuſcle to be re- 
ceived in. But when I ſpeak of vacant ſpaces, ordinarily, 
(if not always) requiſite to be intercepted betwixt the par- 
tieles of fluid Bodies ; I intend not to determine whether 
or noſuch ſpaces ſhould or may be vacuities properly fo 


call'd ;/ it being commonly ſufficient to this ſecond Condi- 


tion of a fluid Body, that in the little ſpaces intercepted 
between thoſe that either are, orat leaſt are conlider'd as 
ſolid parts, there be none but ſuch as will eaſily yield to 
them, and cannot conſiderably reſiſt the freedom of their 
motions. 

Which being premis'd to keep this Condition from be- 


ing miſtaken, we may in confirmation of it take notice 
Aa how 


Rn « 
NT 


C178) 
how Snow, which at its firſt falling is of a loofe- and open 
texture, does eaſily yield to the impreſſions of the hand : 
But when by being ftrongly compreſs'd- and form'd into 
Balls, the little Icy bodies it confilts of are brought into a 
cloſer order,and many of them thruſt into-the little ſpaces 
formerly poſſeſt only by the yielding Air, they become 
unable to give way tothe motions of our hand as before, 
but compoſe a hard and refiſting Body. We ſee alſo, that 
when water is ſtrongly forced into and kept compreſled in 
a Bladder, ſo that its exteriour particles have not_ about 
them as before the yielding Air to give way to them, when 
they ſhould according totheir. wont ſwell about: the: fides 
of the Bodies that endeavour to preſs. it inwards, it emu=- 
lates a hard body, and reſiſts ſuch motions-as otherwiſe 
it would readily yield tos: unleſs .a more eafie Cefiion 
be occaſion'd by the Retching of the moiſten'd Bladder it 
ſelf. WOW; by NYSE 2 3 
 AndT chuſe toinſtance in a Bladder diſtended with wa- 
ter, rather than in one full of Air, becauſe, though this 
latter will alſo emulatea hard Body, yet in this caſe the 
tention of the Bladder would perhaps be aſcrib'd to a kind. 
of Spring, which diverſe Experiments have taught us-to 
belong to the Air : wheaceit might be ſaid, that ſince the. 
enclos'd Air will ſuffer-it. ſelf tobe thruſt inward a good 
way,though it will quickly when permitted flye out again; 
the hardneſs of a well-blown Bladder proceeds not from 
want of the rooms requiſite to the Ceffion of the. acrial 
Corpuſcles, but to the motion of: Reſtitution natural to 
them, when like an inaumerable company of little Bows or 
Springs, being bent by the force that compreſles the fides 
of the Bladder, they do as ſoon as it is taken off ſtretch 
themſelves out again (ſome one way, ſome another) as far 
25 1s permitted them by the impriſoniog bladder, which. 
they thus every way keep [trongly diſtended, 4 
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But this having of vacant ſpaces or ſome yielding matter 
about the Corpuſcles of a fluid Body, ſeems requilite to 
Its being ſo, but as what ina School-term one may call a 
Removens prohibens, I mean, only as it obviates that impe- 
diment to their motion, which exquiſite fulneſs may be 
conceiv'd to give to the various glidings amongſt them- 
ſelves of the parts of a Body ſuppos'd to be perfettly of the 


ſame hardneſs or ſoftneſs, or, if you pleaſe, altogether e- 


qually diſpos'd or indiſpos'd to yield to one another. And 
although in ſuch Bodies, as Water, Wine, Oyle, Quick- 
ſilver, and the like, that are generally agreed-upon to be 
fluid Liquors, it willl preſume begranted, that this ſe- 
cond Condition we have been ſpeaking of may take place ; 
yetI will not ſay that *twere altogether abſurd to queſti- 
on, whether there may not be a portion of matter conſiſt- 


ing of parts ſo minute, and fo agitated, and conſequently 


ſo eafie to be either crumbl'd into yet ſmaller parts, or 
{queez'd into any figure as occaſion requires, that they may 
inceſſantly change places among themſelves, and thereby 
conſtitute a moſt fluid Body, without any vacuities, re- 
ceptacles, or yielding matter about them, unleſs perhaps 
it be about the exteriour parts of thoſe of them that from 
time to time happen to be the ſaperficial Corpulcles of 
this thinneſt Liquor. But though we have ſaid, that this 
may be queſtion'd without abſurdity, yet it will not fo 
much concern us in this place to examine whether the 
affirmative may be rationally maiatain'd, as to proceed to 
conſider what is farther requiſite to that ftate of matter 
weare now treating of, eſpecially the Qualification yet 
unmention'd ſeeming to be the principal of all. 
SECT. XIV. 

For the Third and Chief Condition of a fluid Body is, 
that the particles it conſiſts of be Agitated Varioully and 
Apart, whether by their own innate and inherent motion, 
or by ſome thinner ſubſtance that tumbles them about in 
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its paſſage through them. For this feems to bethe main 
Jifference betwixt ſolid Iceand fluid Water, that inthe 
one the parts (whether by any newly acquir'd texture, or 
for want of ſufficient heat to keep them, in motion) being 
at reſt againſt one another, reſiſt thoſe.endeavours of our 
fingers to diſplace them, towhich inthe other the parts be- 
ing already 1n motion eafily;give way. For whereas in the 
Ice, every part aCtually at reſt muſt by the Law of Nature 
continue ſo, till it be put out of it by an external force ca- 
pable to ſurmount its refiſtance to a change of its preſent 
ſtate 3 in Water each Corpulcle being actually (though 
but ſlowly) mov'd, we need not begin or produce a new 
motion in it, but only byaſs or dire that which it has al- 
ready, which many familiar Inſtances manifeſt to be a 
much eaſier task. From this Agitation of the ſmall parts 
of Liquors it comes to paſs, that theſe little Bodies, to 
continue their motion,do almoſt inceſlantly change places, 
and glide ſometimes over, ſometimes under, and ſome- 
times by the ſides of one angther. Hence alſo may be 
render'd a reaſon of the ſoftneſs of fluid Bodies, that is, 
their yielding to the touch; for the particles that com- 
poſe them being ſmall, incoherent, and variouſly mov'd, 
it can be no difficult matter (as we lately intimated) to 
thruſt them out of whoſe places, which being already in 
motion they were diſpos'd to quit, eſpecially there being 
vacant rooms at hand, ready toadmit them as foon as they 
are diſplac'd. And hence it likewiſe happens, that theſe 
little Bodies muſt be very eafily moveable any way upon 
the motion of the maſs or Liquor which they compoſe; 
and that being very ſmall, and moving fo many ways, they 
cannot but (according to Ariſtotle's Definition of things 
fuid) be very unfit to bound themſelves, but very eaſteto 
be bounded by any other firm Body ; for that. hinders 
them from ſpreading any further: and yet to continue 
Heir various and diffuſive motion as much as they can, 
| (eſpecially ' 
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(eſpecially their gravity, atleaſt here about the Earth, e- 
qually deprefſing and thereby levelling as to ſenſe their 
uppermolt ſuperficies) they muſt neceſſarily move toand 
fro, till their progreſs be ſtopt by the internal ſurface of 
the Veſſel, which by terminating their Progreſs (or Moti- 
on toward the ſame part) does conſequently neceſſitate the 
Liquor thoſe little Bodies compoſe, to accommodate it 
ſelf exattly(for ought the Eye is able to diſcern to the con- 
trary ) toits own frgure. | | | 
SECT. XV. 

This ſhort and general Account of Fluidity may we 
hope be as well further explicated and illuſtrated, as con- 
firmed, by the following Inſtances and Experiments, and 
therefore we ſhall forthwith proceed to Them. 

And it will be fit to mention in the firſt place thoſe that 
are afforded us by the Body our Author treats of, Salt- 
=o they having occaſioned our writing about this Sub- 
je. 

Salt-Petre then may be made fluid two ſeveral wayes, 
either by, or without a Liquor. 

. By the intervention of a Liquor it puts on the form of a 
fluid Body, when being diſflolv'd in water or aqueous 
juices, It 1s not by the Eye diſtinguiſhable from the ſolvent 
Body, and appears as fluid as it 5 which ſeems to proceed 
from hence, that the agitated particles of the water pierc- 
ing into the joints or commiſlures of the Corpuſcles of the 
Salt, do disjoyn them, and thereby divide the Nitre into 
parts ſo ſmall, that it is eaſie for thoſe of the water, where- 
with they are aflociated, not only to ſupport them, but 
move them toand fro : whence it comes to pals, that theſe 
Particles being ſo ſmall, and ſwimming fome one way, 
ſome another in the yielding body of water, make no ſuch 
reſiſt:nce againſt the motioneither of a mans hand or other 
external Body that ftrivesto diſplace them, as they did in 


their ſaline form, 
But 
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'But that with much leſs Liquor a Nitrous body may be 
rendred fluid, may appear to him that ſhall expoſe ſuch 
fiz'd Nitre as our Author teaches to make; to'the moiſt Air 
ofa Cellar - For thereit will run per deliquinm, (as Chy- 
miſts ſpeak) into a Liquor, which conſiſts of no more aque- 
ous Particles than are neceſſary to keep'the' ſaline ones 
(which ſeem to be much ſmaller chan "thoſe of unanalyz'd 
Nitre) in the agitationrequiſite to Fluidity, 

SECT, XVI. 

And hence we may proceed to conſider, what Fluidity 
Salt-Petre is capable of without the intercurrence of a Li- 
quor : and this may be two-fold. ' For firſt, ifit be beaten 
into an impalpable powder, this powder, when it is pour'd 
out, will emulate a Liquor, by reaſon that the ſmallneſs 

.and incoherence of the parts do both make themeafic tobe 
put into motion, and make the pores they intercept ſo 
:{mal),that they ſeem not at a diſtance to interrupt the uni- 
ty or continuity of the Maſs or Body. But this is but an 
imperfed& Fluidity, both becauſe the little grains or Cor- 
pulcles of Salt, though eaſily enough moveable, are not al- 
walesin aQtual motion 3 and becauſe they continue yet fo 
big, that both they and the ſpaces intercepted betwixt 
them are, near at hand, perceivable by ſenſe. But if with 
a ſtrong fire you melt this powder'd Nitre, then each of 
the ſaline Corpulcles being ſub-divided into I know not 
how many others,and theſe inſenfible parts being variouſly 
agitated by the ſame heat, (both which may appear by 
their oftentimes piercing the Crucible after fuſion, where- 
in they lay very quietly before it) the whole body will 
appear a perfect Liquor, and be thought ſuch by any Be- 
holder that ſhall judge of it but by the Eye- and ſuch al- 
ſois the Fluidity of melted metals, in which, when they 
are brought to fufion in vaſt quantities, I have ſeen the ſur- 
face wav'd like that of boyling water, and ſometimes par- 
cels of Liquor thrown up a pretty way into the Air, And 
not 
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not only Fire and other aCtually and manifeſtly hot, Bodies 
are able to make ſome hard ones fluid, but it {zems. alſo 
that ſome bodies may- be brought to Fluidity by others 
which tothe touch appear cold, if they be but fitted to 
change the texture of the hard body, and: put its inflefted 
parts into a convenient motion; as may be ſeen in the 
Chymical Experiment of turning the brittle body of Cam- 


phire intq an Oyl for-the time, by letting it Lye upon Aqua 


fortis,which perhaps bends and complicates the formerly 
rigid particles, and'puts them into-ſuch a motion, that 
they do as well glide along as ſomewhat twine about each 
other. And I -further try'd, (not having found it menti- 
on'd by the Chy miſts) that Camphire;may by a dexterous 
application of heat be brought in cloſe glaſſes both to flow 
and to boyl almoſt like Oyl. *Tis true, that theſe. Li- 
quors taken from the fire quickly loſe that name,and grow 
ſolid again. But the:duration of a thing is not always ne- 


ceffary todenominate it ſuchz for the Leaf of a Tree, for 
inſtance, whilſt it flouriſhes, way be as truly green as an 


Emerald, though the leat will after a while wither and 


turn yellow, which the ſtone will never do 3 and in: cold. 


Climates, where Lakes, ec: at other times navigable, are 


ſometimes frozen ſo hard, that Carts and ev*n great Ord- 


nance may ſafely be drawn over:them, Ice and water are 
the one a ſtable, and the other a liquid Body, notwith- 
ſtanding that the ſame. portion 'of matter which at one 
time is frozen into a bard and ſolid ſubſtance, was a little 
before a fluid Body, and (now and then-in a very ſhort 
time) will be thaw'd intoa Liquor again.. 

SECT, XVII. 

I know not whether it be requiſite totake notice, that 
the Fluidity which Salt-Petre acquires upon fuſion: by fire 
ſeems very much of kin to that which.is acquir'd by ſolu- 
tion in Water. But if fuſion be made rather by the Ingreſs 


and trapſcurſjons of the atoms of fire themſelves, than by 
the 
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the bare propagation of that motion with which the a ita- 


ted particles that compoſe fire beat upon the out-fide of 
the veſlels that contain the matter to be melted ; in ſuch 
caſe, I ſay, both thoſe kinds'or manners of Fluidity newly 
aſcrib'd to Salt-Petre will appear to be causd by the per- 
vaſion of a foreign body : Oaly in diffolution the fluid bo- 
dy is a Viſible and Palpable Liquor,and confequently more 
groſs, whereas in fuſion the fluid ſubſtance that permeates 
It is more thin and ſubtil, and divides it into much fmialler 
parts, and ſo adds very little to its bulk. 
SECT. XVIL 

But becauſe ſome ſcruple may poſlibly ariſe about this 
matter from hence, that the powder of Nitre, how fine ſo- 
ever, ſeems fluid but juſt whilſt it is pouring our, and eva 
then is but very imperfeQly ſoz andthat as for fuſion, that 
is wont to redueethe melted body toa new and perma- 
nent ſtate,as the formerly-mention'd powder of Salr-Petre, 
which before fuſion was but a heap of incoherent particles, 
is by it made a ſolid and conſiderably hard Body : to pre- 
vent, I fay, or remove ſuch ſcruples, we will ſet down one 
Experiment that we long fince met with, as to the main, 
in the ſhops of Stone-Cutters, which though unregarded 
by them, will excellently ſerve to make out what we men- 
tion it for. Take then good Alabaſter, or in defect of this, 
of that white ſtone which is well known to our Maſons by 
the name of Plaſter of Paris, beat it very ſmall, and put as 
many pounds as you pleaſe of the finely-ſearc'd powder 
into any flat-bottom'd (and firſt well heated) veſlel of 
Braſs or Iron (bigger or lefler according to the quantity 
you intend to burn -) Encreaſe the fire by degrees till it 
grow to be ſtrong, and when the calorifick Atoms ſhall 
have in ſufficient numbers pervaded the heap of powder, 
or, if you pleaſe, when the igneous Corpuſcles have by 
their numerous and brisk ſtrokes upon the veſſel communi- 
cated by its means their agitation to the encloſed powder, 
and 
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and when by either of theſe ways, or both, the fire (which 
may alſo reſolve ſome of the more ſpirituous and exhalable 
parts (whereof Diſtillation has ſhewn me that Alabaſter is 
not deſtitute) into Vapours ) ſhall have put the little bo- 
dies 1t confifts of into aftual motion (which will be quick- 
ly done) you ſhall ſee it aflume the form of a Liquor, and 
boil with numerous great and confus'd waves juſt like a 
ſeething-pot : and if, whilſt it continues in this ſtate, you 
ſtir it with a ſtick, it will not like a heap of ſand, or as it 
{elf would doat another time, refiſt the motion thereof, 
but yield thereto like a Liquor, and, like it, will ſeemto 
have ſomething of the Nature of a coherent body ; for by 
ſtirring it any thing ſtrongly near one fide of the Veſle}, 
you may make the waves beat very manifeſtly againſt the 
oppolite part of it, And beſidesall this, you may obſerve 
this further reſemblance betwixt this boiling matter and a 
Liquor,that there will flye up out of the Pot great ſtore of 
{teams like ſmoak, but that they are white, which will 
ſometimes like ſmoak aſcend, for ought can be diſcern'd, to 
the very top of the Chimney, and leave its colour upon the 
places by which plenty of it hath paſt. Beitdes, thoſe that 
make this Experiment often, as we have taken pleaſure to 
do, way have the opportunity to obſerve, that when the 
Veſlel has continued fo long over the fire that the contain- 
ed Alabaſter relapſes into the foxm of a heavy moveleſs 
powder,by keeping it a while longer 1n the heat, it will for 
once at leaſt reſume the form of a fluid body, and boil 
again as before, the ſpirituous (teams whoſe avolation pro- 
moted the Ebullition, being not yet quite ſpent, And 
laſtly, if when it ſeems moſt a Liquor, you take up a little 
of it, and as nimbly as you can caſt it upon a ſheet of white 
Paper, it will not at all wet it, but immediately diſco- 
ver it ſelf to be a moveleſs incoherent powder, as it was be- 
fore its bcing ſet over the fire ; whereby it (Ihope) ap- 
pears, that a heap or aggregate of ſuch little bodies as = 
neither 
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neither Spherical nor otherwiſe regularly ſhap'd, nor ſmall 
enough to be below the diſcernment of the Eye, may, 
without either fuſion or being pour'd out, be made fluid 
barely by a ſufficiently ſtrong and various agitation ('from 
what cauſe ſoever that proceed) of the particles that make 
it up, and loſe its fluidity immediately upon the ceaſing 
of it. 

Thus have we ſeen how very much it conduces to the 
making of aBody fluid,that its ſmal parts be aCtuallymoyv'd. 
But whence this motion proceeds, We ſhall not at preſent 
venture to determine. For thoughin the Examples newly 
mention'd, and ſome others, moſt men will be forward to 
aſcribe the motion produc'd in the parts of the fluid Bodies 
there mention'd, to the aCtion of the fire whereunto they 
were expos'd ; yet what it 1s that puts the parts of fluid 
Bodies in general into the motion requiſite to make them 
fuch, is a Queſtion of which the true Reſolution indeed 
were very defirable. But the full debate of it will not, 1 
hope, be here expected from me, whilſt Iam writing but 
Notes, ſince it would engage me to diſcuſs two or three of 
the difficulteſt as well as the importanteſt Controverſies 
belonging to Natural Philoſophy. For firſt, I ſhould be 
oblig'd to confider whether Motion, or a propenſity to it, 
be an inherent Quality belonging to Atoms in general, and 
not loſable by them 3 or whether all Motion is communj- 
cated by impulſe from one Body to another. And ſince 
thoſe that of late have taught that all viſible Liquors, as 
Water, Oy], Quick-{ilver, &c. owe their fluidity chiefly 
to the agitation of ſome thin and reſtleſs matter which in- 
ceſlantly permeates them, do deduce the neceſlity of ſuch 
an Ethereal ſubſtance principally from the impoſlibility 
that there can be any YVacuzzz properly fo call'd in the Uni- 
verle, wherein yet are very many ſpaces unpoſleſt by ei- 


- ther Air or groſler Bodies than it : the Examination of 


this ſubtil matter would draw on the Confideration of the 
nice 
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nice Controverkies that perplex Philoſophers concerning 
Emptineſs, which *twere more difficult for us to examine 
in few words, than it is neceſlary for us to meddle with 
them 1n this place; fince not writing of the firſt Principles 
of Phyſiology, but of Fluidity, which is but a ſecondary or 
derivative quality (if I may ſocall it) it ſeems ſufficient to 
g1ve a notion of it, that we deduceit not from the unintel- 
ligible ſubſtantial form of the fluid Bodies, but from thoſe 
ſimple and general Aﬀections of Matter, the Figure, Situa- 
tion, and Motion of its ſmall parts. 
SECT. XIX. 

Wherefore declining to adde any thing in this place to 
what we have otherwhere diſcourſed concerning the Ori- 
gine of Motion, and the poſſibility or impoſſibility of a 
Vacunm 5 we will proceed to take notice that there is one 
thing more which we may learn from Salt-Petre touching 
the Nature of Fluidity, and that is the diſtinction betwixt 
a fluid Body and a wetting Liquor, which are wont, be- 
caule they agree in many things, to be confounded, but 
inconfiderately enough : for though every wetting Li- 
quor be fluid, yet every fluid Body does not wet, The 
Air, the Xther, and ev'n flame it ſelf may be properly call'd 
Fluid Bodies according to the notion of Fluidity hitherto 
made out, and yet will ſcarce by any man be call'd Moilt 
Liquors 3 and Salt-Petre, whilſt in fuſion, is really a Lt- 
quor, and ſo is every melted Metal, and yet theſe wet not 
the bodies they touch, as do Water and other wetting Li- 
quors, which are fluid bodies with this peculiar qualifica- 
tion, that they ſtick to and moiiten the dry bodies which 
they touch ( or at leaſt abound with ſome parts, which 
being ſeparated from the reſt and reduced to a Liquor, 
will do fo. ) And according to this notion, methinks, it 
may be conceiv'd, that the humidity of a body is but 2 
relative thing, and depends chiefly upon the congrutty or 
incopgruence of the component Particles of the Liquor in 
Bb 2 reference 


BY 
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reference to the pores of thoſe particular bodies that it 
rouches : for, ſometimes the little eminencies and pores of 
the ſurface of the dry body on or againſt which the Liquor 
flows, are of ſuch magnitudes and figure, that the particles 
of the Liquor fiod admittance into thoſe pores, and are de- 
tain'd there (by which means they uſually ſoften it 3 ) and 
ſometimes the pores and aſperities of the dry bodies ſurface 
are ſo incommenſurate in bigneſs & figure to the particles 
of the Liquor, that they glide over the ſurface without 
ſticking or adhering firmly to any part of it. This may be 
exemplifi'd in Quick-{ilver, which cannot be ſaid tobe a 
humid body in reſpect of our handsor cloaths,or of almoſt 
all other bodies of the World, upon whoſe ſurfaces it will 
roul without leaving any of its particles lodg'd in their 
pores, or faltn'd to their little eminencies, whence it is cal- 
ted by vulgar Chymiſts, the water that wets not the 
Hands - but in reference to divers Metals, eſpecially Gold 
and Tin, Quick-ſilver.may be ſaid to be a humid Liquor, 
for it inſinuates it ſelf into their pores, and thereby molli- 
fes their bodies, as other Liquors do thoſe that are moiſt+ 
ned by them. And even water, that wets almoſt all other 
Animal and Vegetable, and many mineral bodies, befides 
that it is commonly enough obſerv'd to ſtand in almoſt 
globular drops upon Cabbage-leaves, ſeems not a humid 
Liquor in relation to the feathers of Ducks, Swans, and 
other water-fow!, whom Nature having defign'd to flye 
ſometime in the Air, and live ſometimes in the water, ſhe 
providently makes their feathers of ſuch a texture, that 
they do not, like the feathers of divers other birds, admit 
the water, which imbib'd would make them unfit for the. 
uſe of lying. And 'tis obſervable, that upon the change 
of texture 1n a Liquor, it may be brought to ſtick to the 
turface ofa body to which before it would not adhere z as 
may appear by this, that though Quick-filver alone will 
aot ſtick to glaſs, yet if there be milxt withit a due propor- 
tion 


._ 
tion of Lead, Tin, and Tin-glaſs, though » The Wiring her 
neither of them will adhere to glaſs, yet 5nd Tue f1he 


their liquid mixture (as we have often tryed Uſefulneſs of Expe- 


» | . . riment. Philoſophy, 
_ elſewhere © taught) readily will, even which phe a 
without the aſliſtance of heat. appeared before 


theſe Specimens, 


SECT. XX 


If it be objected, that this various agitation of the inſen- 
ſible parts of water and reſembling bodies wherein we 
make the Nature of Fluidity chiefly to confift, is but an 
imaginary thing, and but precariouſlly aſferted, ſince by 
our own Confeſſion they are fo ſmall, that the particles 
themſelves, and more, the diverſity of their motions are 
imperceptible by ſenſe, which repreſents water, for .Ex- 
ample, to us as one continu'd body, whole parts are at 
perfect reſt ; 

If this, I fay, be urged againſt our Doctrine, we ſhall not 
deny the ObjeCtion to be plauſible, but muſt not acknow- 
iedgeit to be unaſwerable. 

For of the ſeeming continuity of Water and other Li- 
quors this may be the Reaſon, That the particles whereof 
the Liquor conſiſts, being too ſmall to be viſible, and being 
not only voluble, but in actual motion, the pores or vacant 
ſpaces intercepted between them, mult alfo be too little to 
be diſcern'd by the Eye, and conſequently the body muſt 
appear anuninterrupted or continu'd one : not to men- 
tion, that, were the parts of the Liquor leſs minute, their 
ſhifting of places would hardly be perceiv'd by the Eye, 
each diſplac'd Corpuſcle being immediately ſucceeded by 
another like it, *Tis true, that a heap of grains of Nitre, 
though upon its effuſion out of the Veſlel it ſomewhat 
cmulates a fluid body, does yet when it reſts1n the Velle} 
appear to be but an aggregate of many little incoberen: 
bodies keap'd up together 3 becauſe the intervals or holes 


left betiween them are great enough tio affect the ſenſe : 
Bit 
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Bat if the ſame Saft be reduc'd into an Alchoole ( as the 
Chymilts ſpeak) or impalpable powder, the particles and 
intercepted ſpaces bing then extreamly leſſen'd, the body 
they make up will much 'more reſemble an intire maſs, 
though it be look'd upon from a nearer diſtance ;z and fo 
when this powder is by the fire further broken into parts 
incomparably finaller than thofe*bf the powder, and which 
conſequently intercept ſuch extreamly little pores, that 
not only Salt-Petre, but ſome Mctals, and ev'n Gold it 
ſelf, (from which it will not be ſuppos'd that any thing ex- 
hales to leſſen it)are by ſome affirm'd(forT have not my ſelf 
diligently enough obſerv'd it, and do yet doubt it) to take 


up rather leſs than more room melted than cold, why 
ſhould we not grant that theſe pores may belittle enough, 
not any where to diſcontinue the body as to ſenſe ? 


FRET. AK 


| And that the incoherent parts of fluid bodies are alfo 
diverſly agitated , ſome this way, and ſome that way, 
though the ſenſe cannot diſcern it, may be prov'd by their 
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ſenſible operations. * For without ſach 
local motion, how could the particles of 
water pterce into the receſſes of Bodies, 
and occaſion thoſe putrefaCtive altera- 
tions that. are wont to be imputed to ſu- 
perfluous moiſture. And how comes 
it elſe to paſs, that aqueous Liquors ſo 
readily diffuſe themſelves into, and ſo ex- 
quiſitely mingle with one another ? as 
weſee when red and white Wine are in a 
trice confounded into Claret - and with- 
out this various agitation of the parts of 
water, how could it be that lumps of Su- 
gar or Salt caſt into it, ſhould quickly be 
ſo perfettly diſlolv'd in it, that thelumps 
themſelves totally diſappear, and the dit- 
{octated 
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ſociated parts are carried about every way by thoſe of the 
water, even from the bottom to the very top? as is evi- 
dent particularly in Sea-ſalt, which when the ſuperfluous 
Liquor is ſufficiently exhal'd, begins viſibly to coagulate, 
not at the bottom, but upon the ſurface of the water z and 
not only Salt, but even Goldit ſelf, though the heavieſt of 
bodies, may have its parts ſo ſcatter'd by the agitation of 
thoſe waters, as Experience has taught us, and as you may 
eaſily try by putting a little of the Solution of Gold made 
in Aqua Regis into 15 or 20 times as much fair water, which 
will all thereby be immediately enobled with a Golden 
Colour. That the little bodies whereof flame conſiſts are 
fiercely agitated, appears oftentimes even to the Eye, and 
will ſcarce be denied by him that conſiders the operations 
of it, and the vivid beams it darts round about it againſt 
the neighbouring bodies. And that the particles that com- 
poſe our common air are alſo'very diverſly agitated, we 
may be induc'd to believe by ſundry particulars. As firſt, 
by thoſe little moats that from a ſhady place we ſee ſwim- 
ming up and down in the Sun-beams, and by the tremu- 
lous motion which that of ſwarms of little bodies io the 
air ſeems to impart todiſtant objects look'd on after Sun- 
riſe through a good Teleſcope, ( and which by the bare 
Eye in hot weather may be often diſcover'd by certain 
very dilute ſhades, which ſeem to tremble upon the walls 
of high-roof'd Halls and Churches, and other ſpacious 
Buildings.) Next, (and more eaſily) by this, That if you 
rake Sit of Tartar, firſt brought to fuſion, and place it ina 
Cellar, orev'rinan ordinary Room, it will io a ſhorttime 
(now «ni then io a few minutes) begin to reient and have 
its ſurface ſoſtn'd by the imbib'd moiſture of the air, 
wherein if it be left long enough, it will totally be Giffol- 
ved intoclear Liquor 3 which would not be, it the moiſt 
vapours that help to conſtitute the air did not move to 


and fro every way, and were not thereby brought to the 
Salt, 
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Bat if the ſame Saft be reduc'd into an Alchoole ( as the 
Chymilts ſpeak_) or impalpable powder, the particles and 
intercepted ſpaces bing then extreamly leſſen'd, the body 
they make up will much 'more reſemble an intire maſs, 
though it be look'd upon from a nearer diſtance ; and fo 
when this powder is by the fire further broken into parts 
incomparably ſmaller than thofebf the powder, and which 
conſequently intercept fuch extreamly little pores, that 
not only Salt-Petre, but ſome Metals, and ev'n Gold it 
ſelf, (from which it will not be ſuppos'd that any thing ex- 
hales to leſſen it)are by ſome affirm'd(forT have not my ſelf 
diligently enough oblſerv'd it, and do yet doubt it) to take 


up rather leſs than more room melted than cold, why 
ſhould we not grant that theſe pores may belittle enough, 
not any where to diſcontinue the body as to ſenſe ? 
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| And that the incoherent parts of fluid bodies are alfo 
diverily agitated, ſome this way, and ſome that way, 
though the ſenſe cannot diſcern it, may be prov'd by their 
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ſenſible operations. * For without ſach 
local motion, how could the particles of 
water pierce into the receſſes of Bodies, 
and occaſion thoſe putrefaftive altera- 
tions that are wont to be imputed to ſu- 
perfluous moiſture. And how comes 
it elſe to paſs, that aqueous Liquors ſo 
readily diffuſe themſelves into, and fo ex- 
quiſitely mingle with one another ? as 
weſee when red and white Wine are 1n a 
trice confounded into Claret - and with- 
out this various agitation of the parts of 
water, how could it be that lumps of Su- 
gar or Salt caſt into it, ſhould quickly be 
ſo perfe&ly diſlolvd in it, that the lumps 
themſelves totally diſappear, and the dif- 
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ſociated parts are carried about every way by thoſe of the 
water, even from the bottom to the very top? as is evi- 
dent particularly in Sea-ſalt, which when the ſuperfluous 
Liquor is ſufficiently exhal'd, begins viſibly to coagulate, 
not at the bottom, but upon the ſurface of the water ; and 
not only Salt, but even Goldit (elf, though the heavieſt of 
bodies, may have its parts ſo ſcatter'd by the agitation of 
thoſe waters, as Experience has taught us, and as you may 
eaſily try by putting a little of the Solution of Gold made 
In Aqua Regis into 15 or 20 times as much fair water, which 
will all thereby be immediately enobled with a Golden 
Colour. That the little bodies whereof flame conſiſts are 
fiercely agitated, appears oftentimeseven to the Eye, and 
will ſcarce be denied by him that conſiders the operations 
of it, and the vivid beams it darts round about it againſt 
the neighbouring bodies. And that the particles that com- 
poſe our common air are allo very diverlly agitated, we 
may be induc'd to believe by ſundry particulars. As firſt, 
by thoſe lictle moats that from a ſhady place we ſee ſwim- 
min2 up and down in the Sun-beams, and by the tremu- 
lous motion which that of ſwarms of little bodies io the 
air ſeems to impart todiſtant objects look'd on after Sun- 
riſe through a good Teleſcope, ( and which by the bare 
Eye in hot weather may be often diſcover'd by certain 
very dilute ſhades, which ſeem to tremble upon the walls 
of high-roof'd Halls and Churches, and other ſpacious 
Buildings.) Next, (and more eaſily ) by this, That if you 
rake S1't of Tartar, firſt brought to fuſton, and place itina 
Cetlar, orev'ninan ordinary Room, it will io a ſhorttime 
(now «ani then io a few minutes) begin to reient and have 
its ſurface ſoſtn'd by the imbib'd moiſture of the air, 
wherein if it be left long enough, it will totally be Giffol- 
ved intoclear Liquor 3 which would not be, it the moiſt 
vapours that help to conſtitute the air did not move to 


and fro every way, and were not thereby brought to the 
Salt, 
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Salt, and enabled to inſinuate themſelves into its pores, 
and by that means difſolve tt, and reduce it with them- 
ſeIves into a Liquor. 

And even in Summer, when the air is wont to be much 
dryer thanat other Seaſons of the year, one may quickly 
diſcover that thereare 1n the air ſtore of aqueous Corpul- 
cles, mov'd ſome one way and ſome another, by the Expe- 
riment of putting into a Drinking-glaſs, for want of Ice 
and Snow, ſome Beer or Wine actually very cold : for 
thereby, after a while, the outſide will appear all bedew'd 
with little drops of Liquor ; which ſeems plainly to be no 
other than the aqueous ſteams that ſwimming up and 
down in great multitudes in the air, are by its agitation 
towards all parts carried, as every other way, ſo to the 
ſides of the Glaſs, and being there condens'd by the cold- 
neſs of that ſmooth Body, turn into viſible and palpable 
water. And, if I much miE-remember not, it was one of 
the circumſtances of the laſt Experiment of this kind we 
have had occaſion to take notice of, That the drops that 
faſtn'd themſelves to the outſide of the Glaſs, purpoſely 
left in part unfill'd, reach'd either not at all, or very little 
further than the ſurface of the Liquor within the Glaſs, 
whoſe coldneſs as it ſeems did not infrigidate thoſe upper 
parts of the Glaſs, to whoſe level the Liquor it ſelf did not 
reach. To which I couldeafily adde Arguments to prove, 
that the drops we have been ſpeaking of proceeded not 
from the tranſudation of the Liquor within the Glaſs, if 
[ thought it worth while to diſprove ſo unlikely a Conje- 
ure, But inſtead of that I ſhall only intimate, that from 
this Experiment uſeful hints may be taken both Theorical 
and PraQtical, and particularly that a Reaſon may per- 
chance be givenof a ſtrange way of catching a Salt and 
Liquor outof air, barely by glaſs-veſlels of a peculiar and 
$kilful contrivance. Much of what we have lately ſaid 
F111, 1 preſume, be the leſs wonder'd at, if we ſubjoyn what 
Expe- 
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Experience has taught us, That 'tis not difficult by the 
helpof a convenient Furnace and fit Veſſels to make that 
ponderous Metal, Lead, aſcend to a good height in the 
open air, inthe form of a copious ſmoak : ſuch a ſmoak 
we diſcern'd after a whileto be carried ſo many ways by 
the aerial Corpulcles that it met with in aCtual motion, 
that it was ſoon diſpers'd ſo far as to difappear-: which 
perhaps will be thought ſome confirmation of what we 
formerly deliver'd, when we taught how much the being 
divided into very minute parts may conduce to the Flui- 
dity even of ponderous Bodies. 

SECT. XXII. 

And though Quick-filver be, excepting Gold, the hea- 
vieſt known body in the world, yet when it 1s reduc'd 
into vapour, it ſeems to be carried to and fro like the other 
terreſtrial particles that ſwim up and down in our air - for 
I remember, that an expert Gilder not long fince com- 
plain'd to me, that if when he evaporated Quick-filver, 
he forgot to take oft his Rings from his hand, though they 
touch'd not the Quick-filver whilſt it was in a body, the 
roving fumes would oftentimes faſten upon the Gold in 
ſuch plenty as would put him to much trouble to get them 
off from his Rings 3 one of which he ſhew'd me that he 
bad lately thus whitened, and as it were filver'd over with 
Mercurial fumes, and was then to reſtore to its native 
Yellow. 

SECT. XXLIL 

But let us return to viſible Liquors, and endeavour to 
prove almoſt ad 0culum, as they ſpeak, that their in nlible 
parts may be every way agitated, though their motion be 
but ſeldom viſible tous. Take then what quantity you 
pleaſe of-Aqna fortis , and diſſolve in it as much as you 
pleaſe of ordinary coyn'd Silver, (it not being neceltary 
for this Experiment that it be refin'd) and pour the colour- 
ed ſolution into 12 or 15 times as much fair water, = 
C then 
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then decant or filtrate the mixture, that it may be very 
clear. If you look upon this Liquor, the parts of it will 

ſeem to beall of them as perfeCtly at reſt as thoſe of com- 
mon water 3 nor will your Eye be able to diſtinguiſh any 
Corpuſcles of Silver ſwimming in the Liquor - and yet 
that there are ſuch metalline Corpuſcles agitated to and fro 
with and by thoſe ofthe water will quickly appear, if you 
immerſe into it a flatted piece of clean Copper, for by that 
time you have held it two or three minutes of an hour 
{perhaps not ſolong) inthe Liquor, you ſhall ſee the par- 
ticles of Silver that were roving up and down the Liquor, 
faſten themſelves in ſuch ſwarms to the Copper-plate, that 
they will appear in their native hue, and cover it, as it 
were, with a looſe caſe of Silver, which may beeafily ſha- 
kenoffin the formof a metalline powder : and if ſeveral 
ſuch Plares be left all night, or for a competent number 
of hours, in the bottom of the Veſſel, you may the next 
day find all rhe particles of Silver that were diſpers'd 
through the whole body of the Liquor, ſetled upon or 
about them 3 the deep blewiſh green tincture you will diſ- 
cover inthe water proceeding only from ſome little parts 
of the Copper-plates, and of the Alloy of the Coyn, dif- 
ſolv'd by the ſaline particles of the Aqua fortis. And I 
remember, that to compleat the Experiment, I have ſcme- 
times made even theſe fall to the bottom of the Veile], by 
leaving a lump or two of Spelter there for two or three 
days : for, not only thoſe metalline Corpuſcles that were 
Jalt over or near to the determinate place where I put the 
' Spelter, but alſo all the reſt, into how remote parts ſoever 
of the Liquor they were diffug'd, did ſetle upon the Spel- 
ter, as appear'd both by its increaſe of bulk, and by their 
leaving the water clear and colourleſs ; which- plainly 
ſeems to have proceeded from hence, that the particles of 
the water were reltle{ly and every way agitated, and fo by 
frequently gliding along the ſurface of the Spelter they 
mult 
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muſt carry thither of the Corpuſcles of Copper mingled 
with them, ſome at onetime and ſome at another, till at 
length all were brought to it and detain'd there. 

SECT. XXIV. 

That of the particles of Spirit of Wine, and ſuch like 
inflammable Liquors drawn from fermented Juyces,” 
though they ſeem to the Eye to be at reſt, a good many do 
yet move confuledly and very nimbly, I remember I have 
long ſince manifeſted by an eafie and ocular proof which I 
devis'd about 10 or 12 years ago, when (being yet ſcarce 
more than a Boy ) I firſt began to confider what Fluidity 
might be. The Experiment as I writ it down, with all 
the Circumſtances and Obſervations relating to it, I have 
not now by me 3, but having divers times been delir'd to 
ſhew it to Learned men ( Phyſitians, Mathematicians, ard 
others) I cannot have forgotten thoſe Phxnomena of it 
that are the moſt pertinent to our preſent Subject. Sup- 
poſing then that in pure Spirit of Wine, beſide the aqueous 
parts that glide ſoftly along each other, there are ſtore of 
volatile and Spirituous Corpuſcles, whoſe agitation is 
ſtronger, I let fall (from a pretty height, that it might be 
broken into ſmall drops by its fall) into any wide-mouthed 
glaſs filbd with this Liquor, ( which muſt not be ovgſkde- 
phlegmed, leſt the Oyl fink in 1t ) a little common Ms: 
Spirit of Turpentine, which I therefore made choice of, 
becauſe its tenacity, greater than that of the Chymical 
Oyls of Spices, makes it that it will neither mingle with 
Spirit of Wine, nor ſpreadit ſelf, as divers other di{tilPd 
Oyls will, upon the ſurface of it,but keep it ſelf in theform 
of round drops, whoſe ſhape facilitates their motion. The 
Oyly drops then ſwimming at the top of the Spirit of 
Wine, will be, by the diſorderly rovings of the aglle parts 
of it (which hit againſt them little Globes, 38 the vivous 
Spirits aſcend to exhale) made to move reſtlefly to andfro 
10 an irregular manner, the drops ſometimes bearing up to 
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then decant or filtrate the mixture, that it may be very 
clear. If you look upon this Liquor, the parts of it will 
ſeem to be all of them as perfeCtly at reſt as thoſe of com- 
mon water 3 nor will your Eye be able to diſtinguiſh any 
Corpuſcles of Silver ſwimming in the Liquor - and yet 
that there are ſuch metalline Corpuſcles agitated to and fro 
with and by thoſe ofthe water will quickly appear, if you 
immerſe into it a Hatted piece of clean Copper, for by that 
time you have held it two or three minutes of an hour 
{perhaps not ſolong) in the Liquor, you ſhall ſee the par- 
ticles of Silver that were roving up and down the Liquor, 
faſten themſelves in ſuch ſwarms to the Copper-plate, that 
they will appear 1n their native hue, and cover it, as it 
were, with a looſe caſe of Silver, which may be eaſily ſha- 
kenoffin the formof a metalline powder : and if ſeveral 
ſuch Plates be left all night, or for a competent number 
of hours, in the bottom of the Veſſel, you may the next 
day find all rhe particles of Silver that were diſpers'd 
through the whole body of the Liquor, ſetled upon or 
about them ; the deep blewiſh green tincture you will diſ- 
cover in the water proceeding only from ſome little parts 
of the Copper-plates, and of the Alloy of the Coyn, diſ- 
ſolv'd by the ſaline particles of the Aqua fortis. And I 
remember, that to compleat the Experiment, I have ſcme- 
times made even theſe fall tothe bottom of the Veſlel, by 
leaving a lump or two of Spelter there for two or three 
days : for, not only thoſe metalline Corpuſcles that were 
Jult over ornearto the determinate place where I put the 
Spelter, but alſo all the reſt, into how remote parts foever 
of the Liquor they were diffus'd, did ſetle upon the Spel- 
ter, as appear'd both by its increaſe of bulk, and by their 
leaving the water clear and colourleſs 3 which - plainly 
ſeems to have proceeded from hence, that the particles of 
rhe water were reltleſly and every way agitated, and ſo by 
frequently gliding along the ſurface of the Spelter they 
mult 
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muſt carry thither of the Corpuſcles of Copper mingled 
with them, ſome at onetime and ſome at another, till at 
length all were brought to it and detain'd there. 

SECT, XXIV. 

That of the particles of Spirit of Wine,. and ſuch like 
inflammable Liquors drawn from fermented Juyces,' 
though they ſeem to the Eye to be at reſt, a good many do 
yet move confuledly and very nimbly, I remember I have 
long ſince manifeſted by an eafie and ocular proof which I 
devis'd about 10 or 12 years ago, when (being yet ſcarce 
more than a Boy ) I firſt began to conſider what Fluidity 
might be. The Experiment as I writ it down, with all 
the Circumſtances and Obſervatigns relating to it, I have 
not now by me z, but having divers times been delii'd to 
ſhew it to Learned men ( Phyſitians, Mathematicians, ard 
others) I cannot have forgotten thoſe Phxnomena of it 
that are the moſt pertinent to our preſent Subject. Sup- 
poſing then that in pure Spirit of Wine, beſide the aqueous 
parts that glide ſoftly along each other, there are ſtore of 
volatile and Spirituous Corpuſcles, whoſe agitation is 
ſtronger, I let fall (from a pretty height, that it might be 
broken into ſmall drops by its fall) into any wide-mouth:d 


phlegmed, leſt the Oyl ſink io it ) a little common r 
Spirit of Turpentine, which I therefore made choice of, 
becauſe its tenacity, greater than that of the Chymical 
Oyls of Spices, makes it that it will neither mingle with 
Spirit of Wine, nor ſpreadit ſelf, as divers other di{tild 
Oyls will, upon the ſurface of it, but keep it ſelf in theform 
of round drops, whoſe ſhape facilitates their motion. The 
Oyly drops then ſwimming at the top of the Spirit of 
Wine, will be, by the diſorderly rovings of the aglle parts 
of it (which hit againſt them little Globes, #3 the vivous 
Spirits aſcend to exhale) made to move reſtlefly to and fro 
10 an irregular manner, the drops ſometimes bearing up to 
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one another, as if all or moſt of them were preſently to 
uniteinto one body, and then ſuddenly falling off, and 
continuing to ſhift places with one another, after a manner 
pleaſant and ſtrange enough to them that never before 
ſaw the Experiment - and this dance will continue for 
half an hour or an hour, (or a ſhorter or much longer 
time, according to the quantity and ſtrength of the Li- 
quor ) till the ſpirituous parts being flown away, the drops 
being no longer impell'd lye at reſt upon the diſlpirited 
Liquor, as they would upon common water. And where- 
as the nimble motion of the drops might be ſuſpected to- 
proceed from ſome ſecret contrariety in Nature betwixt 
the Oyl of Turpeatine and Spirit of Wine ; beſides that I 
could eaſily ſhew that thoſe two Liquors have no Antipa- 
thy, I not only try'd the Experiment with another inflam- 
mable Liquor than Spirit of Wine, but (if I much miſre- 
member not ) found, as I expected, that little pieces of 
chop'd ſtraw ( ſuch both being light and not eatily 1imbi- 
bing moiſture }) being gently let fall upon the Spirit of 
Wine, were in a tumultuous manner carried to & fro upon 
the ſurface of it ; though I am not ſure but that the motion 
of the Oyly drops may be in part due to ſome partial ſolu- 
tion ggade of them by the vivous Spirit, which during 
chain may tumble them to and fro ; not to add that 
I have by ſome tryals, been tempted to ſuſpect the air may 
have ſome intereſt in the motion of thedrops. However, 
I have mention'd the recitedExperiment,not as if I thought - 
that either. it or fugitive Spirit of Wine were fit to 
teach us the nature of fluid Bodies in general, but to ſhew - 
by an ocular example that there may be a quick and inte- 
{tine motion in ſome parts of a Liquor, notwithſtanding 
that the unaſſiſted Eye can diſcern no ſuch matter. I ſhall 
not here relate, how having caus'd to be Hermetically 
ſeal'd up ſome of theſe Liquors in a glaſs, to try how long 
the extravagant dance of the drops would Jaſt, when the: 
more 
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more ſpirituous parts of the vinous Liquor could not ex- 
hale, my veſſel was ſoon broken without any diſcernable 
violence. Nor ſhall I now take notice of any of the other 
Phznomena of our Experiment, partly, becauſe I have 
elſewhere mention'd moſt of them; and partly, becauſe 
I think it more pertinent to our preſent Theme, to obſerve 
that this unſeen agitation of the minute parts will not only 
hold in light and ſpirituous Liquors : For, that the infen- 
fible parts even of the heavieſt Liquors themſelves are alſo 
in aCtual motion, though many may think it unfit to be 
believed, will follow from what has been already deliver- 
ed concernivg the nature of fluid bodies, as ſuch 3 and may 
be confirm'd by this, that whereas three of the heavieſt 
Liquors we yet know of, are Quick-filver, Oyl of Tartar 
per Deliquiarm, and Oyl of Vitriol, that firſt-nam'd will 
even in the cold penetrate into the pores of foliated Gold, 
and deſtroy the texture of that cloſeſt of Metals 3 the Li- 
quor alſo of Salt of Tartar will in the cold draw tinCtures 
from ſeveral bodies, and we have endeavour'd to evince 
the agitation of the parts of Oyl of Vitriol, not only by 
ſhewing how in the cold it would corrode divers Metals, 
but by caſting little pieces of Camphire into it, which 
without the affiſtance of the fire were made liquid by it, 
and appeared like ſo many drops of Oyl. And he that 
yet doubts, whether the parts of theſe two Oyls (as Chy- 
miſts abuſively call them) how ponderous ſoever they be, 
are fiercely agitated or no, may probably be ſoon fatis- 
fied by ſhaking an ounce or two of each of them together, 
and obſerving the heat, hiſſing, ebullition, and ſparkling, 

that will ſuddenly enſueupon their being blended. 

SECT. XXV. 

But here we muſt take notice, that thowph i belong to 
the Nature of fluid Bodies, that their parfs do eaſily ſhift 
places z yet that is tobe underſtood only as to the parts of 
the ſame fluid Bodies, as water, or of ſuch differing fluid 
Bodies 
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Bodies as are diſpos'd readily to admit each others parti- 
cles, and mingle-together, as we ſee.in Water and Wine, 
For otherwiſe, fluid Bodies may be of fuch differing na- 
tures, that when two or more of them are put together, 
they will not mix, but each retain its own diſtin@ ſurface 3 
ſo that in regard of one another, the contiguous Bodies do 
in ſome degree emulate each of them the Nature of a con- 
ſiſtent Body - for though it cannot be look'd upon as a. 
hard body but a foft, becauſe of the eafie Ceſſton of its 
ſuperficies, yet it does like a compact or conſiſtent body 
deny to mingle permanently with the contiguous Liquor 
or other fluid ſubſtance. And I ſomewhat wonder, that 
Lucretizs and other Atomiſts ſhould ( at leaſt for ought 1 
remember) over-ſce this Obſervation, fince it is obvious 
enough in Oyl, which will not mix with water, but float 
upon its ſurface : Not to mention, that Quick-filver will 
not incorporate with any of the familiar Liquors known 
to the Ancients. . I had almoſt forgot, that I promis'd at 
the beginning of this Diſcourſe an Inſtance concerning 
Flame, which I will therefore now recite. And it is, T hat 
having by an eaſie preparation of Copper, by the interven- 
tionof a little Sal Armoniack, (which I have 

* Me Berkce! already taught in another Treatiſe* ) ſo o- 
Pragie 499 pen'd the Body of that Metal, asto make it in- 
x flammable z 1 took ſome ſmall grains of this 
prepar'd Minera), and put them under the wieck of a 
ſtrong and aQtually burning Candle, whereby ( as I expe- 
Ffed)they were with the melted tallow ſoon carried up to 
the bottom of the flame, and by it ſo kindl'd, that the green 
(not blew) flame of the cupreous Body did (ſomewhat to 
the wonder of the Spectators) burn for a good while (this 
combuſtible , matter being marvellouſly laſting ) diſtinct 
from the yellowflame of the Candle, as if there had been 
ſome inviſible partition between them. But toreturn to 
the unminglable Liquors we were formerly ſpeaking of ; 
the 
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the cauſe why theſe retain their diſtin ſurfaces, 'my pre- 
ſent task does not oblige me to enquire into: but this I 
ſhall obſerve in general, that it ſeems to depend very much 
upon the texture of the particular Liquors, and perhaps 
too uponthe peculiar motions of their minute parts. For 
I have obſerv'd, that though pure Spirit of Wine and Salt 
of:Tartar, reſolv'd intoa Liquor by the moiſture of the 
Air, 'will, when put together, retain diſtin& ſurfaces, or 
preſently regain them if you ſhake the Liquors never fo 
ſtrongly together 3 yet by adding a little fair water to 
either of them, the texture being thereby alter'd, it will 
ealily incorporate with the other. And thus although that 
(as I noted already) common Spirit or Oyl of Turpentine 
will not mingle with Spirit of Wine, yet having had the 
curioſity to make a tryal with Oyl of Turpentine abſtract- 
edskilfully, and with a very gentle fire, (for otherwiſe the 
Experiment may eaſily miſcarry from melted or at leaſt 
well decrepitated Sea-Salt, we found, according to expe- 
tation,that though there appeared no viſible alteration in 
the Oyl, yet we could eafily by ſhaking confound it with 
pure Spirit of Wine, Moreover, though lixiviate Liquors 
and Oyls will not by an ordinary Apitation be permanent- 
ly joyn'd, yet IT have try'd, that by digeſting a good while 
a ſolution of Salt of Tartar with Oyl of Almonds, I could 
reduce them to a ſoft Saponary ſubſtance - which Expe- 
riment makes ſomewhat more to my preſent purpoſe, than 
the common practice of Sope-Boylers, becauſe I did nor, 
asthey, boyl away the water wherein the lixiviate Salt is 
diſlolv'd. I might adde alſo, that if you put one part of 
Quick-filver into about four parts of Oyl of Vitrio], you 
will find ( at leaſt if the Experiment proceed always after 
the ſame manner as it has done with me ) that the two Li- 
quors will remain diſtin whilſt you keep them in the 
cold, but if by degrees of heat you bring the Oyl of Vitriol 
to boyl, it will pierce the ſurface of the Qyick-filver, and 
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by partly incorporating with it, reduce. it to a ſubſtance 
very differing from what it was. But becauſe theſe two 
laſt Experiments may be- with leſs improbability than the 
two that preceded them refer'd to other cauſes, I ſhall no- 
farther inſiſt on them, but take notice of one thing mare 
concerning the difference of fluid Bodies. And it is this 
| SECT, X XVI. | 

I obſerve, that ſome of them do not only not mingle 
with others that are contiguous to them, but faſhion the 
ſarfaces of thoſe others, and reduce them to determinate 
ſhapes. This I have taken pleaſure to conſider in ſome 
Chymical Liquors, which I have purpoſely put together ; 
for Inſtance, having ponr'd Spirit of Wine upon Oyl of 
Tartar per Deliquinm, (as Chymiſts call it) I found that the 
ſuperficies wherein they touch'd each other was flat, or 
(as to ſenſe) parallel to the Horizon. But if this were 
done in a very ſlender or narrow glaſs, with the mouth 
unſtop'd, though the lower ſurface of the Spirit of Wine 
which touch'd the other Liquor appear'd very level; yet 
the upper ſuperficies, which was contiguous to the Air, 
was manifeſtly very concave. And if to theſe two Liquors I 
did in a broader glaſs pour Oyl of Almonds, that Oyl 
would fink to the bottom of the Spirit of Wine, ( that be- 
ing well retifi'd ) and floating upon the Oyl of Tartar, 
would ſeparate the two Liquors, and both above and be- 
low retain a flat or level ſurface. But if inſtead of Oyl of 
Almonds, or another expreſs'd Oy], I dropt into pure Spi- 
rit of Wine, ſwimming upon Oyl of Tartar, fome common 
Oyl of Turpentine 3 the Oyl would gather into parcels, 
(ſome of the bigneſs of hail-ſhot, ſome as big as ſmall Piſtol- 
bullets, and ſome of other fizes) which in caſe they did 
ſwim in the Spirit of Wine, and touch'd neither of its ſur- 
faces, ſeem'd. globulous, and continu'd fo (theglaſſes being 
ſtop'd) for many hours : But in caſe they emerg'd to the 
upper part of the Spirit of Wine, as much of them aslay 

immers'd 
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immersd in the Spirit (which was by far the greateſt 
part ofthem) appear'd round, and continu'd fo long as 
I pleas'd; the upper parts only cf theſe little globes ap- 
pearing to have the ſame ſurface with the Spirit of Wine. 
AndIturther obſerv'd, that ſome ſinall drops would as 
it were reſt conſtantly upon the ſuperficies of the Oyl of 
Tartar, touching it but as it were in a point, and conti- 
puing to the Eye Spherical 3 though the ſurface of the Li- 
quor were purpoſely now and then ſomewhat ſhaken. But 
that which I took ſpecial notice of was, that having (upon 
deſign) into pure Spirit of Wine (for upon common Spi- 
rit Oyl will ſwim) let fall ſome great drops of Oyl of 
Turpentine,they did at firſt fink to the bottom of it, and lie 
upon the ſurface of the Oyl of Tartar almoſt Jike Hemi- 
fpheres, whoſe convex part was all above the Oyl of Tar- 
tar; but after a while they were, as I expeded, preſs'd 
on all fides and faſhion'd into round Bodies (yet a little 
more protuberant at the ſides than the top) which ſeem'd 
ſcarce to touch the ſurface of the Oyl of Tartar on which 
they lean'd. Diverſe other Obſervations of this kind were 
afforded me by fome peculiar mixtures that I made of 
Chymical Liquors « Butnot having the leiſure to ſet them 
down, much leſs to enquire-into their cauſes, I ſhould 
ſcarce have mention'd what [ have already deliver'd (ef- 
pecially fince we found that a light variation of Circum- 
ftances would often alter the event of ſuch tryals, which 
we have therefore ſet down barely hiſtorically) but that 
finding that drops of Water, Quick-filver, and other fluid 
Bodies, ſeem'd to be faſhion'd into a round figure by that 
every way almoſt equal preſſureof the ambient Air 5 and 
having likewiſe try'd, that Quick-ſilver ſuſpended inthe 
Air (as it may eafily be, if the Torricellian Experiment 
being made in a tube exceeding ſlender, ſome Air beat-- 
terwards dexterouſly let into divide the long Mercurial 


Cylinder into diverſe ſhort ones) has both at the top and 
| Dd bottom, 
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bottom, where it is exposd to the Adtion of the Air, a 
very protuberant ſurfaces finding, I fay, theſe Effets of 
fluid Bodies upon one another, I thought it not amiſs to 
intimate, how ſome Experiments might be made that may 
poſlibly facilitate the giving an Account of the figuration 
of ſome of the more conſiderable fluid Bodies, which, as 
wenoted already, make up much the greater part of the 
Univerſe - eſpecially, fince I could eaſily enough make it 
probable, that ſuch ſteams of the terreſtrial! Globe as may 
wel) be ſuppos'd to be the chief Ingredients of our Atmo- 
ſphere, may like a Liquor retain a ſuperficies diſtin& from 
that of the ambient and contiguous Body. And ſince we 
areſpeaking of the diſtinct ſurface of fluids, the occaſion 
Invites me to add an Experiment, which, though apt to 
miſcarry upon the account of unheeded Circumſtances, 
has yet, when all things were rightly order'd, ſucceeded 
very well: Iwill, I ſay, ſubjoin it here, becauſe it ſhews 
a way of dividing in a trice, a Liquor Tranſparent, and, 
as to ſenſe, Homogeneous into two very diftering Liquors, 
the one Diaphanous, and the other Opacous, which will 
not mingle. The Experiment is this; Diſlolve one Ounce 
of clean common Quick-filver in about two Ounces of 
pure Aquafortis, ſo that the Solution be clear and total], 
then whillt it is yet warm, pour into it by degrees, leſt 
they boyl over, half an Ounce or one Ounce of Filings of 
Lead, and if no Error, nor ill Accident have interven'd, 
the Lead will bein a trice precipitated 1nto a white Pow- 

der, and the Mercury reduc'd into a Maſs (if I may fo 

ſpeak) of running Quick-ſilver, over which the remain- 

ing part of the Aqua fortis will ſwim, whereby we may 

ſee that Liquors being reduc'd into very minute parts,may 

mingle very well, the Corpuſcles of the one ſupporting 

in that ſtate thoſe of the other, though io greeter Bulk, 

eſpecially.the Texture of one being ſom: whet varicgd,they 

W1ll retain diſtinct Surfaces. N.B, Note,that when the Ope- 

ration 
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ration ſucceeds not well, the Mercury need not, for aff 
thar, beloſt, but may (in great part at Jeaſt) bereco- 
ver'd by treeing the Precipitated matter from the reſt by 
filtration, and then diligently grinding the white Przcipi- 
tate with Water, by which means, the Mercury will lit- 
tle by little be gathered into drops. And though this be 
far from being the true Mercury of Lead, as I way elſe- 
where ſhew you; yet ſome Inducements, not here to be 
named, incline me to look upon it, as ſomewhat differ- 
og from common Mercury, and fitter than it for certain: 
Chymical uſes, 
| SECT. XXVII. 

And herel ſhould paſs on to the Conſideration of Firm- 
neſs; but that when a while ago l diſcours'd of the Agita- 
tion of the Corpuſcles that compoſe Oyl of Tartar and 
Oyl of Vitrio)], I forgot to add, that not only in fluid 
bodies, but in ſome allo of thoſe that are conſiſtent,there 
may perhaps be more motion in the inſenſible parts than 
our ſenſes diſcern, or we are wont to imagine : eſpecially 
In thoſe bodies, which having been once endowed with 
life, are, though not fluid, yet either ſoft, or atleaſt not 
perfectly hard. Ihave more than once taken pleaſure to 
look upon an heap of ſwarming Bees, for though they 


- make not up a liquid but coherent body, which may be 


turn'd upſide down without lofing its coherence, and 
which being beheld at a diſtance, ſeems to be one entire 
maſs or body 3; yet it is evident to him that looks at them 
nearenough, that the particular Bees that ſwarm have 
moſt of them their diſtinct and peculiar motions, and that 
yet theſe motions of the particular Bees deſtroy not the- 
coherency of the heap; becauſe that when one of the: 
more innermoſt Bees removes, as ſhe lets go her hold from: 
thoſe that ſhe reſted on before, and goes away from thoſe 
that reſted on her, ſo ſhe meets with others on which ſhe 


may ſet her feet,and comes under others that in like man- 
d 2. ner: 
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ner ſet their feet on her, and ſoby this viciſſitude of mu- 
tual ſupports their coherence and their removes are made 
compatible; andif inſtead of Bees, the ſwarm confiſted 
of extreamly little flies, their particular motions would 
perhaps be inconſpicuous. And that ſome ſuch thing may 
happen in the confiſtent bodies we have been [peaking of, 
ſeems probable from hence, that in wainſcot and other 
hard wood, we ofren ſeelittle heaps of dult produc'd in 
them by putrefaction ; and not only in Cheeſe we many 
times ſee multitudes of mites (tart up , but in Apples and 
other Fruits we oftentimes find Magots, though the skin 
be whole,( which could not be unleſs the parts of the mat- 
ter were variouſly tranſpos'd, (that 1s,put into a local mo- 
tion) and connected after a manner ſuitable to the Nature 
_ of the inſet to be produc'd: ) And by the growth of 
bones in the bodies of perfecter Animals, as well in reſpect 
of the internal cavity, where the marrow lodges, as of 
theexternal ſurface, as alſo by the growth of the ſhells of 
Oyſters and Snails, (though cold Animals) from a fize 
inconſiderable at firſt, in regard of what is afterwards at- 
tain'd to, and by ſome other reſembling particulars, it 
ſeems that the ſmall particles that conſtitute even the ſolid 
parts of Animals are not, whilſt the Creature lives, (or 
at leaſt whilſt it grows ) altogether exempt from ſome 
(though ſlow and inſenfible) local motion. And I remem- 
ber, that it has by a very diligent obſerver been affirmed 
to me, that he ſaw ſeveral pieces of Gum (wet out of an 
vid wainſcot of above twenty years ſtanding. Which [ 
the leſs wonder at, hecauſe I have ſeveral times ſeen vi- 
icous Exſudations-diſcluſe themſelves like drops of Tur- 
pentine upon Deal-boards, which had been made uſe of 
zbout Buildings. ( But of this ſubjet more ( perhaps) 
elſewhere. ) | 
SECT. XXVIIL 
After we have hitherto diſcours'd of Fluidity as _ 
rd 
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der'd in diſtinct Bodies, we might properly enough fay 
here ſomething of what furtherance or hinderance in re- 
ſpeCt of Fluidity one Body may receive by being mingl'd 
with another. But the conſideration of thoſe changes of 
Confiſtence which may be produc'd by Mixture, is a Sub- 
ject that we ſhall have ſuch frequent occaſions to treat of 
in what we are to deliver about Firmneſs, that we ſhall 
now only give this general Admonition, That 'tis not ſo 
ſafe as one would think, to fore-tell the conſiltence of 
a mixture of two or more Bodies, from the bare confide- 
ration of the confiſtence of thoſeBodies whereof it is tobe 
compounded, And that we might at once both manifeſt 
this,and infinuate what Judgment ſhould be made of what 
is ſaid by ſo many Chymiſts and others, who without L1- 
mitation teach, That the Addition of Salts to metalline 
and mineral Bodies does much facilitate their fuſion, I re- 
member I purpoſely made and employ'd this Expert- 
ment. 

We aiflolv'd crude Copper 1n a due quantity of Spirit 
of Nitre, and by Evaporation reduc'd the Solution to a 
kind of Vitriol of a lovely colour. We alſo corroded 
with two parts of Spirit of Nitre one of good Tin, and 
ſuffer d the mixture to reduce it ſelf (as it ealily did) toa 
ſubſtance almoſt like Mea], Of this mixture we put a 
parcel into a Crucible, and ſuffer d it togrow {and for a 
pretty while to continue) red hot: Nay, we put ſome of 
It upon a quick coa), and excited the heat by frequently 
blowing the fire,” without finding that this metalline meal 
_did at all melt, though Sait-Petre be a fulible Salt, and 
Tin it ſelf be of exceeding ealle fuſion. Whereas , al- 
though Copper be a metal which is much harder to melt, 
not only than Tin and Lead, but even than Silver, (as 
thoſe well know that mix Silver with Copper to make a 
fulible mixture to ſoder upon Copper and Braſs) yet was 
this meta), that wili endure a long and ftropg Ignition by 
being 
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being joyn'd per 21iniz:a with the ſame kind of Nitrous 
Corpulcles, that had ſo contrary an effect upon the Tin, 
ſo ſtrangely diſpos'd to fuſjon, that the Vitriol would 
melt with as ſmall a heat as that of ones hand. Nay, we 
have made ſuch a Vitriol either with Spirit of Nitre or 
with (what differ'd little from 1t) a certain Aqua forts as 
would even in Winter be made to ſtand melted for divers 
hours together, by the languid warmth of the Sun, though 
ſhining on it but through a window, whereit alſo ſtood 
bur in an unſtop'd Glaſs. So fit it is that we confider as 
well the new Texture that mingl'd Bodies obtain by the 
aſſociation of their particles, (whoſe ſize and ſhape, and 
perhaps mation may be thereby much alter'd)) as the con- 
ſiſtence of the particular Bodies before their being mixt. 
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THE HISTORY OF 
Fluidity and Firmneſſe. 


The Second Part. 
Of Finhwmnesss. 


T is ſufficiently known that the Chymiſts aſcribe 
the Firmneſs and Hardneſs of Bodies to Salt, and 
teach that the Saline Ingredient of them is the 
Principle of Coagulation jn them, and the cauſe 
of their CompaQneſs and Solidity. But though 

this opinion of the Chymiſts be embra'cd by ſo many mo- 
dern Philoſophers and Phyſitians, that ſome may think 
!t ſuperfluous to wake enquiry after other Cauſes, yet o- 
thers (to whom the Explications of Chymiſts ſeem not al- 
ways ſo much as [ntelligible) will upon the very account 
of the Receivedneſs of the propos'd Opinion, think it ra- 
ther worthy to be examined than to be acquieſc'd in. How- 
ever, without making it our buſineſs, either to fide with, 
or oppoſe any Sc of Niaturaliſts, we will apply our ſelves 
a while to conſider the thing it felF in proſecution of the 
Deſign already begun. And having in the ma. 

aIt 
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Part of ourlittle Hiſtory taken a general view of Fluidi- 
ty; we will now proceed to try what Light it will af- 
ford us to diſcover the nature of Firmneſs or Compact- 
nels. | 

And fince fluidneſs and ſtability being contrary quali- 
ties, are to be apprehended under contrary notions, we 
may conceive that the firmneſs or ſtability of a body con- 
ſifts principally in this, that the particles that eompoſe it, 
beſides that they are moſt commonly ſomewhat Groſs, et- 
ther do ſo reſt or are ſo intangled between themſelves, 
that there is among them a mutual coheſion whereby they 
are rendred unapt to flow or ditfiuſe themſelves every way, 
and conſequently to-be , without violence, bounded and 
figur'd by other ſurfaces than thoſe which their connexion 
makes themſelves conſtitute. 

In this rude Deſcription of Firmneſs we have intimated 
Three principal cauſes of it, namely the Groſlneſs, the 
quiet Contact, and the Implication of the component 

arts, 

i The firſt is Groſineſs of Parts, of which we have in 
effe& almoſt ſufficiently diſcours'd already: for ſince treat- 
ing of Flaidity, we manifeſted at large how conducive 
ſmalneſs of Parts was to that Quality ; *tis eafieto dedute 
that Groſineſs of parts in a Body muſt commonly be a 
great diſpoſition to its being Firm. And bigger Corpul- 
cles being cateris paribus more difficult than lefler. to be 
put into motion, when they are on-e at reſt, it.is obvious 
rhat a Body conliſting of fuch Particles is leſs difpos'd to. 
become fluid, and conſequently more apt to continue 
firm, than if its component parts were ſmaller, and there- 
by more ealie to. be diſplacd-. But when I ſpeak of the 
Groſineſs of: Corpuſcles, I pretend not to determine 
whether or no Body or Matter be ſo perpetually diviſible, 
that there is no aſſignable portion of matter ſo minute that 
it may not. at.leaſt Mentally (ta borrow a School term) be. 

further. 
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further divided into ſtill leſſer and leſſer parts.: For allow- 
iog this indefinite Diviſibility of corporeal ſubſtance, *tis 
plain that it may in ſome ſenſe be averr'd, that there are 
no firm Bodies whoſe Parts are not extreamly minute. But 
I underſtand by the groſs parts I here ſpeak of, ſuch Cor- 
puſcles as aCtually convening to conſtitute a Body, are 
ſcarce diſſipable or diviſible into leſſer by the Agitation of 
the ambient Air or Ather, or by the other cauſes of the 


Fluidity of Bodies. 
It is alſo to be noted, that when I ſpake of the fitneſs 


of groſler Corpuſcles to make a firm Body, I added, Cz-' 


teris paribus , becauſe it may happen that the breaking of 
theſmall parts of a Body into minute Particles may make 
them but the fitter to contribute to the Firmneſs of the 
Body they belong to - For the parts of the divided Cor- 
puſcles may by their comminution acquire a new, and 
perhaps a more Irregular ſhape than before, upon whoſe 
account they may be more diſpos'd to be entangled among 
the neighbouring Particles, or may be better fitted to ger 
into and fill the pores of ſome kind of Bodies. And in 
in ſuch little Particles, not only the minuteneſs may make 
them lie cloſer together, and conſequently the better ex- 
clude the Air : but the greatneſs of the ſurtace 1n propor- 
tion to the bulk of the matter may perhaps in ſome Caſes 
occaſion a fuller contact, and ſo facilitate the conſtitution 
of a very firm Body, in caſe theſe minute parts (whoſe 
intervals (if they intercept any) need not be other than 
very ſmall) ſhall be placed and diſpoſed to the beſt advan- 
tage for a full contact of one another. But as I faid a 
while before, from what we have already delivered (con- 
cerning the ſize of parts, when we treated of Fluidity) it 
may eaſily be underſtood how much the magnitude of 
them may conduce to Firmneſsz and therefore we will 
preſently paſs on to the mention of the two other things 
to be conſidered in reference to conliſtent —__.-" 
E O 
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of th- one is the bare Reſt of the ſwall and contiguous 
parts that m:ke up the firm Body 3 and the other the i1- 
tricate Textureof ſuch parts in the body they make up. 
And either of theſe two ſeems alone ſufficient to render a 
body ſtable*: though Nature do perhaps oftentimes make 
ſome (though not equal) uſe of both, to faſten the parts 
of the ſame body more firmly together.. 

Of the former of theſe Cauſes, I am inform'd that the 
juſtly femous Monſicur Des Cartes bas allo taken notice, 
but without adding proof from Experiments, or Obſerva- 
tions. But it icems to have been either over-look'd, or, 
(as incongruous to their Hypotheſis of the innate motion of 
Atoms ) rejected by the old Atomiſts, and by Lacretins, 
who takes notice (that I remember) only of the latter : 
for though they did of old make mention of the ſudden 
divulfion of two flat and ſolid Bodies, yet they employ 
that Obſervation but to prove a Vacuum, (without other- 
wiſe taking notice, that I have met with, of thoſe things 
that are moſt material in fuch Obſervations to our preſent 
purpoſe, and without deducing thence what we ſhall en- 
deavourto doin order to the explication of the cauſes of 
Eirmneſs.) Upon what account then ſoever the Aromiſts 
have omitted to reckon for a cauſe of Firmnefſs that 
which we have newly been ſpeaking of; yet (as we ob- 
ſerved above) If two bodies be once at reſt againſt one 
another, it ſeems conſonant to the Catholick Laws of Na- 
ture, that they ſhould continue in thar ſtate of reſt, till 
ſome force capable ro over-power their refiitance puts 
them out of it. And whatever may be ſaid of the un- 
loofable mobility of Atoms (ſtrictly ſo taken, yet that di- 
verſe parts of Matter may compoſe bodies that need no 
other Cement tounite them than the juxta-poſition which 
we here preſuppoſe, and the reſting together of their 
parts, whereby the Air and other fluid Bodies that might 


diſſociate them are excluded, I have been inclined to 
think 
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think by what I have obſerved in grinding of Glaſſes - for | 
ſometimes the convex ſurface of one body being ground 
upon the concave ſurface of another, the two ſurfaces 
will happen to be fo cloſely and exadtly fitted to one ano- 
ther, (their immediate contaCt in all their parts, or at 
leaſt in innumerable of them, hindering the intercurrence 
of the Air) thata man is not able without breaking one or 
both of them to pull them direCtly aſunder; but if ycu 
will ſever them , you muſt be fain to make one of them 
to lip along the ſurface of the other - which makes the 
Glaſs-Grinders often complain of the trouble they meet 
with in ſeparating ſuch bodies. Nay, if you lay two flat 
Glaſſes ground very true and well poliſhed upon one ano- 
ther, ſo that their ſurfaces may almoſt every where 
touch each other, (to which it will be rcquiſiteto rub 
them a little one upon another, for the better cxclution of 
the Air) you may by lifting up the uppermoſt, lift up the 
lowermoſt (though perhaps, as we have often try d, two 
or three times bigger) with it, as if the two Plates of 
Glaſs made but one body. Nay, we have divers times 
taken up four or five pieces of Glaſs at once, laid and 
preſt thus one upon another, :and might perchance. have 
raken upa greater number, if we had had more of them 
at hand. And tryal has alſo informed us, that if you 
hold a Looking-Glaſs very level with the unfoliated {ide 
downward, and rub alittle againſt it a piece of other very 
flat and very ſmooth Glaſs, you may eaſily by that way 
only, faſtenthem to one another ; ſo that the lowermoſt 
Glaſs, though large, will hang between the uppermoſt 

and the ground, to the wonder of thoſe that behold it , 
and can diſcern nor imagine nothing capable to keep tt 
from falling : and by the ſame way (as we ſhall recite a- 
non.) we have often made one conſiderably thick piece 
of Marble take and hold up another, having purpoſely 


cauſed their flat ſurfaces to be carefully ground and po- 
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liſh'd, without which the Experiment will not ſucceed, 
Nor is it requiſite that the glaſſes be flat to make them ad- 
here very cloſely together, provided their immediate con- 
tat be made according to a large ſurface - for to what we 
have already mention'd concerning the cohering of con- 
vex and concave Bodies, we may adde, that having pur- 
poſely appli'd a long glaſs-ſtopple of an almoſt conical fi- 
gure, and well ground, to the mouth of a thick quart 
Bottle, whoſe neck was made long and of a figure conve- 
nient to receive the ſtopple, and ground within fit for it, 
we found that theſe two glaſs bodies touching one ano- 
ther in a multitude of parts, did adhere together ſo cloſe- 
ly, that when the (topple was carefully put 1n, we could 
caſily, and divers times one after another, lift up the bot- 
tle, though there was by our gueſs above a pound of Li- 
quorin it. Unlefs we ſuppoſe, without much probabili- 
ty, that becauſe *tis found, that moving them to and fro 
upon one another, and prefiing down the (topple, pro- 
motes their ſticking,their adheſion may be 1n part aſcrib'd 
either to ſome Elaſtical motion in the parts of the preſſed 
glaſs, orto the exquiſite adaptation of the almoſt cumber- 
leſs, though very ſmall, aſperities of the one, to the as 
numerous little cavities of the other 3 whereby the ſur- 
faces do lock in with one another, or are as it were alaſp'd 


together. Foras polifh'd as the ſurfaces may appear to 


ſenſe, we muſt not deny that there may be ſuch inequali- 
ties inthem, ſince being wont” to be poliſh'd with Putty 
or ſome ſuch powder, or heapof grating and irregularly 
ſhap'd Corpulcles, they muſt needs make ſtore of little 
furrows, and ridges, and other Aſperities on them. But 
to inſiſt on theſe ConjeCtures were to digreſs. 

Yet here we mult not decline taking notice, that, at 
leaſt here below, the ſticking together of ſuch bodies as 
are of ſenſible Bulk, and whoſe ſmooth ſurfaces immedi- 
ately touch one another, may poſſibly not fo much -= 
CEE 
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ceed from this,that their parts,as we formerly obſerv'd,are 
at reſt among themſelves, and by their immediate contact 
do makeup as it were but one body; as from the preſſure 
of the Atmoſphere, proceeding partly from the weight of 
the ambient Air,(mixt with theEffluviums of the terreſtri- 
al Globe)Jand partly from a kind of Spring, by vertue of 
which the Air continually preſſes upon the bodies contigu- 
oustoit, though through accuſtomance & negligence, & 
perhaps ſome other cauſes not here to be inſilted on, we 
neither feel it in our own bodics,nor take notice of it in 0- 
thers. Now this preſſure of the Air every way being 
' ſuppos'd, I think the adhering of the ſmooth bodies we 
ſpeak of (for we ſuppoſe them far greater than the parti- 
cles of the Air ) to one another may probably enough 
be aſcrib'd to this, That when, for inſtance, the ſmooth 
ſurfaces of two pieces of Glaſs do ſo exquiſitely touch one 
another, that none of the ambient Air is either 1ntercept- 
ed or admitted between them, then the undermoſt glaſs 
will ſuffer no preſſure on that ſide which touches the up- 
permoſt; the parts of the uppermolt glaſs having no fen- 
ſible ſpring in them (ſo that they can only Reſiſt, but nor 
Repell the other -) but that ſide of the undermoſt Glaſs 
which is expos'd tothe Air will be preſs'd upon thereby 3 
and there being, as we ſaid, no Elaſtical preſſure on the 
other fide of the glaſsto balancethis, it isnot to be won- 
der'd at that the inferiour glaſs ſhould not fall off from the 
other, in regard the weight that would carry it down- 
wards is much toq ſmall to overcome that force of the Air 
that thruſts it againſt the uppermoſt glaſs: As if one 
ſhould with his hand thruſt a plate of Tron broad-wile a- 
gaioſt the flat cieling of his Chamber, the Iron would not 
fall as long as the force of the hand perſeveres to preſs a- 
gainſt it. Nor is it material , that 10 our Caſe the preſ- 
ſure ofthe Atmoſphere is ſuppos'd to force the lowermoſt 
glaſs upwards - For if we ſuppoſe the Air to conſiſt of in- 
nume= 
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vumerable little ſprings (as it were) bearing upon and 
ſupporting one another, and whereof the lowermoſt are 
bent by the Weight of all that are incumbent on them, it 
will be eafie to conceive that neer the ſurface of the Earth, 
(about which the Air muſt diffuſe it ſelf by reaſon of the 
Gravity of its ſinall parts, and the Reſiſtance of the Earth 
againſt their Deſcent) ir may preſs almoſt equally every 
way, andbya kind of Recoyl (though not properly fo 
call'd) from the Terreitrial Globe upwards, may ſtrong- 
ly preſs any body upon which it can bear, againlt any o- 
ther which has no ſuch Elaſtical power to repel from it a 
body ſo preſs'd againlt it. 

This Difficulty being thus diſpatc}'d, we ſhall proceed 
by two or three particulars to confirm our Conjcure at 
the Cauſe why ſmooth Bodies ſtick :>yether upon bare 
juxta-poſition or contact. And firſt i obſerve, that if a 
piece of flat glaſs be, as we formerly mention'd, append- 
ed toa Looking-glaſs held with the nnfoliated ſide down- 
wards, parallel to the Horizon, thoiigh the adhering glaſs 
will not drop down, yet it will very eafily be mov'd any 
way along the level ſurface z andif by inclining the Look- 
ing-glaſs any way, you deprive it of its former Level. 
the ſmaller glaſs will eafily flid: downwards upon the ſur- 
face of the greater. Of which the Reaſon ſeems to be. 
partly that the Gravity as ſuciz of the lower glaſs does not 
conſiderably: reſiſt the horizontal motion of it, but only 
the motion upwards, whereby it muſt recede from the 
Centre of heavy Bodies, as might, if need were, be pro- 
bably deduc'd from divers Initances obvious enough ; 
and partly, or rather chiefly, that to the edges of the 
glaſs the Ambient Air 1s contiguous as well on the one ſide 
as on the ather, and fo the preſſure of the Air being equal 
on every part of the edges, the gravity of the 1timaller 
glaſs is not binder'd by the Air (which can as faſt ſucceed 
on one fade, as tis diſplaced on the other) from making ir 
{lide 


(215 ) 


ſlide down the ſhe)ving ſurface of the greater Glaſs, where- 
as of the broad and flat fides of the lowermoſt glaſs the 
one is, as wefaid, preſs'd by the ſpring of the Air, whilſt 
the other ſuffers no ſuch preſſure from the Looking-glaſs, 
ro which it was apply'd.. And fo, if you rake a ſmall 0- 
pen-mouth'd glaſs, and plunge it into a Veſſel full of 
Qiick-filver with the mouth upward, that the Quick-f1]- 
ver may fill it without leaving any Air 1a it, and if then, 
whillt it is under the Quoick-filver, you turn the mouth 
downwards, and ſo keeping it upright, lift it up rill the 
mouth be almoſt come to the top of the Mercury; you 
{hall perceive that the glaſs will remain almoſt full of 
Quick-filver in the Vellel : And this will continue fo, 
though you incline the glaſs this way or that way, provi- 
ded you keep the mouth of it within the Mercury. And 
this Experiment, though more noble when try'd with 
Quick-filver, will ſucceed alſo when tryed, as it may 
more eaſily be, with water. Of which the Reaſon ſeems 
to be, that the glaſs hinders the Quick-filver in it from 
the preſſure of the incumbent air, whereas the Quick- 
filver in the Veſlel being expos'd toit, mult by it neceſla- 
rily be forced up againſt the ſurface of the inverted bot- 
tom of theglaſs, where it meetsno Elaſtical power to re- 
pellit downwards. For, that it is not Natures Abhors 
rency of a Vacuum, that keeps the Quick-ti]ver from 
deſcending till ſome air can come to ſucceed in its room, 
the famous Experiment invented by Torricellius,and found: 
true by many others, and our ſelves, touching the deſcent 
of Quick-ſilver in any Tube of above two foot and a 
halflong, ſeems clearly to evince. And to confirm what 
we have ſaid, and ſhew withall, that it 1s not fo much the 
Contact of Bodies according to a large ſurface, as that 
Contact is confidered in it ſelf, as by reaſon of its being 
ordinarily requiſite to the excluſion of Air, that atleaſt 


here below. keeps bodies from falling aſunder ; I _ 
relate. 


_— - , ; ” Pay. "ot at, _ WS 4 . , oy F £ £ 
7 "et * - 2) ph COS 9 CRONE F- To ; , a 
v ”: I. L *3 38 Oy, $> .- 4 CER, 4. ; 4 Boy Re, . », " ” $4 % 
-” Set of ” FM. ONT FE» FI ES SORES "es 6 100 C ; - = PRe . :; iS : 
PIES» . 1 > 4. at E os FAXIIE XR A 4&4 & 44 IT t. Fare Eh > ES. £ 4», ; jr age . 
lO IOW ED OE . AA Lo TR > ONS, (> "es. ; c SITES T1 a RE T4 
2 G% $ Pt La v T Bo A ITS 


08 
#/ br. 
% . DAP 
WESC PO EIT. 
(+ 3 WC INES, 2-2 : bbs, ? RES Nl 
A <<; n : - : 
- co - _ OA bo - COSI + * _—Y 
DDE NE en ia a CSE : 
EE Ee EE DEA ; = I BF 


Pte 
arm 


Lo: = 


(216) 


relate, that having by a certain Artifice out of a large 
laſs (with a narrow mouth ) caus'd a certain quantity of 
air tobe ſuck'd, we found that by immediately applying 
a Book (which then chanc'd to lie at hand) to the Ori- 
ficeof the Veſlcl, the Book was readily lifred up and ſu- 
ſteir'd in the air as long as we pleas'd, though the ſurface 
of the ſuſpended Body could be touch'd, as is evident, 
but by the Ring which incircl'd the Orifice of the Veſlel, 
and though the weight taken up (beſides that it was in- 
conveniently ſhap'd for ſuch a trial, which would probi- 
bly have ſucceeded as well with a much greater weight, 
* Much more conſiderable In- it we had had one fitly ſhap'd at 
Rancer of this nature maybe hand) exceeded twenty Ounces *, 
_ _ — _— Of which event the Cauſe ſeems 
- -- aa e* Plainly tobe this, that by reaſon of 

TINS the Exſuttion of ſome air out of 
the glaſs, the Elaſtical power of the remaining Air was 
very much debilitated in compariſon of the unweaken'd 
Preſſure of the External air, which being able to preſs 
the Book againſt the Orifice of the Veſſel with greater 
ſtrength than the internal air can reſiſt, thereby it comes 
to paſs, that the whole Ocifice of the Veſlel, though 
there be but part of it of ſolid body, does yet on this oc- 
caſion perform in ſome meaſure the part of an entire ſur- 
face exatly ſmooth. 

[t may be conſider'd alfo (to adde that upon the by) 
whether upon the Principle lately explicated may not in 
ſome meaſure depend the ſolidity of glaſs. For though 
its partsſeem very little or not at all branched or inter- 
woven one within another, and appear very ſmooth and 
ilippery, yet ſince the fire that brougbt them to fuſion, 
and conſequently to be fluid, may well be ſupposd to 
have ſub-divided and reduc'd them Into very ſmall Parti- 
cles, and to have thereby aſliſted them to exclude theair 
from betwix:t them, it may ſeem that it needs not much 
be 
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be wonder'd at, if the immediate contact of ſuch ſmall 
and ſmooth Corpuſcles ſuffice to make them hold toge- 
ther ; for that their unionis ſtrift enough to keep out the 
air, may appear from this, that thoſe that blow glaſles, 
and thoſe that diſtill in them, find not the air cantraverſe 
the pores even of heated glaſs; and as for any more ſubtil 
matrer, we ſee by the free paſſage of Light and Heat, or, 
to ſpeak more warily, of magnetical Effluvia through 
glaſs, without injuriog its texture, that ſuch matter. but 
moderately mov'd will not hinder the little ſolid parts 
from cleaving together. And on this occaſion it might 
be confider'd, how much the juxta-poſition of their Cor- 
puſcles crowded together by fuſſon may contribute to 
the confiſtence and brittleneſs of Salt-Petre, and diverſe. 
other bodies, which may from an incoherent powder be 
readily turn'd intoone Maſs 3 as alſo how far the ſtickin 
together (for | ſpeak not of the figures compos'd by _—_—_ 
of the ſmall parts of hanging drops of water, and ſuch 
other Liquors as are not thought to conſiſt of Corpulcles 
hooked or branch'd, may be aſcribd to the coritact of 
their ſmall parts, and the excluſion of air. Theſe, I ſay, 
and ſome other ſuch things might be here confider'd, but 
that we are forbidden to examine them particularly, and 
eſpecially what has been repreſented touching the ſoli- 
dity of glaſs, (which we ſuſpeCt another caufe may have 
a great Interelt in) by our haſte, which calls us to the 
remaining part of our Diſcourſe. 

Though then it be hence (to omit other proofs elſe- 
where mention'd) ſufficiently manifeſt, that:the Air hasa 
ſpring, and that a ſtrong one, yet there appears no great 
neceſlity of having recourſe to it for the giving an Ac- 
count why the two ſmooth glaſſes above mention'd were 
able to adhere ſo cloſely to each other. For a probable 
Reaſon of the ſame Phxnomenon may be rendei'd by 
the preſſure of the Air conſider'd as a weight. And fiſt, 

Ff we 
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we muſt recall tomind what we (alittle above) faid ofthe 
Recoylivg, (or Rebounding of the Preſſure) of a Cylinder 
of Air from the Earth, to the ſuſpended piece of glaſs, 
preceeding from this, that the fluid Air, which is not 
without ſome Gravity, being hinder'd by the reſiſting ſur- 


face of the terreſtrial Globe to fall lower, muſt diffuſe it- 


ſelf, and conſequently preſs as well upwards as any other 
way. Next, we way confider, that when the ſurfaces of 
two flat Bodies of any notable (and for example of equal) 
breadth do immediately touch each other, and lye both 
of them level with the Horizon, and one of them diredly 
over the other 5 inthis caſe, I ſay, ſince the Air cannot 
moveinan inſtant from the edges to the middle of the 
two ſurfaces that Iye upon each other, the lowermoſt. 
cannot be drawn away downwards 1n a perpendicular 
line from the uppermoſt, but that by reaſon of the (tiff- 
neſs and contact of the two Bodies, it mult neceffarily 
happen that at the inſtant of their ſeparation, ſhould it be 
efieted, thelowermoſt glaſs will be preſs'd upon by the 
whole (Crooked) Pillar of Air, ſuppos'd to reach from the 
top of the Atmoſphere, and to have for Bafis the ſuper- 
ficies ofthe undermoſt glaſs. For at that inſtant, the Air 
having not time toget in between the two glaſſes, there 
15 nothing between them during that inſtant to reſiſt the- 
preſſure of that Air which bears againſt the lower ſuper- 
ficies of that undermoſt glaſs, and conſequently ſuch a. 
revulſion of the lower glaſs cannot be eftcted but by a 
weight or force capable to ſurmount the power of the 
weight of the: abovemention'd Cylinder.of the Atmo- 
ſphere z and this, as I ſaid, becauſe that by reaſon of the 
ſudden ſeparation, the upper ſurface of the glaſs has not. 
any air contiguous to it, which, were it there,. would 
(according to the nature of Fluid and, ſpringy Bodies). 
preſs as much againſt the upper ſurface ofthe glaſs, as the 
Pillar of.the Atmoſphere againſt the lower, and conſe- 
| hg quently. 
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quently: ſuſtain' that Endeavour of the Air againſt the 
lower fide of the glaſs, which in our propos'd caſe muſt 
be ſurmounted by the weight or force employ 'd to draw 
down the lower glaſs. And hence we may underſtand 
(to adde that upon the by) That-it is not neceſfary 
that the contiguous ſurfaces of the two flat ' glaſſes-we 
have been treating of, be parallel'd to the Horizon: For 
if you ſhould hold them perpendicular to it, their divul- 
fioa would not ceaſe to be difficult, provided it were 
attempted to be made by ſuddenly pulkng one of the 
broad ſurfaces from the other in a leyecl line, and not by 
making one of the ſurfaces ſlide upon the other ; for in the 
former caſe , the ſeparation of the contiguous Bodies 
will be hinder'd by the weight or preſſure of the lateral 
Air (if I may fo ſpeak) that bears againſt the broad ſides 
of the glaſſes contiguous toit, But whereas 1n theſe ca- 
fes we ſuppoſe the ſuperficies of the two glafles to beſo 
exactly flat and ſmooth, that no Air at all can come be- 
tween them; Experience has inform'd us, that it is ex- 
treamly difficult, if at all poſſible, to procure from our 
ordinary Tradeſmen either Glaſſes or Marbles, fo much 

as approaching ſuch an Exquiliteneſs : For we could very 

hardly get either experienc'd Stone-cutters, or Perſons 

{kill'd at grinding of glaſſes, to make us a pair of round 

Marbles, though of an inch or two only io Diameter, that 

would for ſo much as two or three minutes hold up one 

another inthe Air by contact, though they would eafily 


enough take up each other, if the uppermoſt were drawn 


up nimbly, before the Air could have leiſure to infinuate 
it ſelf betwixt them. of 
But this notwithſtanding, we endeavour'd by the fol- 
lowing Expedient, not only to manifeſt that the Power or 
Preſſure of the Air is in theſe Experiments very great, 
but alſo to make ſome Eſtimate (though but an imper- 
tet one) how great that Power is. I 1 
ll Fi2 Having 
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Having then provided a pair of Manny ofaninch and 
half in Diameter, and as flat and ſmooth as we could get, 
and having conſider'd, that as *twas the getting in of the 
Air between them that (for the reaſon above declar'd) 
hinder'd them from ſticking ſtrongly together ; fo the 
Acceſs: afforded to the Air was for the moſt part due to 
that ſcarcely evitable roughneſs or inequality of their ſur- 
faces that remain'd in ſpight of the Poliſh - conſidering 
theſe things, I ſay, we ſuppos'd that the iatruſion of the 
Air might be for ſome while prevented by wetting the 
ſurfaces to be joyn'd with pure Spirit of Wine ; and that 
yet this Liquor, that ſeems the freeſt that we know of 
from tenacity, would not otherwiſe than by keeping out 
the air provea Cement to faſten the ſtones together. But 
becauſe the eaſic ſeparation of ſuch ſmooth Bodies as ad- 
here but by contaCt does in great part (as we formerly 
noted) proceed from this, That whereas It is very diff- 
cultto hold ſuch Bodies exactly level for any conſiderable 
ſpace of time, and yet the leaſt Inclination any way gives 
Ge lower Body opportunity to {lide'off ; becauſe of this, 
Iſay, we reſolv'd in the firſt place to ſee what could be 
done by faſtening to the upper Matble certatn Wires and 
a Button, in ſuch manner as that the lower Marble, when 
it was joyn'd, might freely fall direCtly down, but noi ſlip 
much aſide, being hinder'd by the Wire. And in purſuit 
of this we found, that not only the dry Marbles could 
be madetotake up and hold up one another, but that 
once by drawing up the upper Marble nimbly, we could 
take up (but not keep up for any time) together with the 
lower Marble, a Scale, and*in it a pound. weight of 16 
Ounces Froy. Ws © 
After this we moiſten'd the: ſurfaces of the Marbles 
with ſuch pure Alkalizate Spirit of Wine as weelſewhere 
teach to make, which was ſothin and fubti}, that not on- 
ly we burn'd ſome of it before we. would. raploy It 
about 
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abont this Experiment in a Silver Spoon, without leaving 


ſo much as any ſizn of Phlegm behind ; bur it would (in 


the open air Jalmoſt ina moment fly away from the ſur- 
face of the Matble anointed with it, and leave it dry and 
gloſſy. The Marbles being {kilfully wetted, and kept 
by the above-mention'd wires from{lipping afide, we caſt 
Into a Scale faſten'd to the lower of them diverſe weights 
at ſeveral times, and: by nimbly pulling up the higher 
ſtone, try'd many times how much we could draw up 


with the lower, and did ſometimes take up above an hun- 


dred Ounces, and once an hundred thirty two Ounces 
Troy ;,  befides the Scale that contain*d'thert, and the 
Marble it ſelf, the Diameter of whoſe ſmooth ſurface was 
by meaſure but about an inch and two thirds. 

But here I muſt take notice, both in relation to this and 
the following Experiments to be ſet down concerning; 
ſmooth Marbles, that we never yet found: any fort of Ex- 
periments, wherein ſuch {light variations of:;circumſtan- 
ces could: fo much defeat our Endeavours 3 which we 
therefore mention, that in caſe ſuch Experiments betry*d 
again, it may be thought the leſs ſtrange, if others be not 
ableto do as much at the firſt and ſecond, 'or perhaps the 
tenth or twentieth tryal, as we did after much Practice 
had madeus expert in thisnice Experiment, and ſuggeſted 
tous divers facilitating Circumſtances, which could nor 
here in few words be particularly ſet down... : ;:. 

And now, becauſe we perceiv'd that the Spivit:of Winz 
was too. fugitive and ſubtil a Liquor.for our purpoſe, we 
ſuppos'd that Oyl, as it would better fill up. the Jittle. ca- 
vities of the Stones, ſoit would more exaGly keep © up 
the air, and lefs eaſily vanifl intoie. :: And-accordingl]y-. 
having moiſten'd the ſurtaces with 'a due Proportion ot 
good exprels'd Oy] of (weer Almonds, and having care: 
fully oblery'd the other requilite Circumſtances, we-tovk 
.up ſome drams:above four hundred:Ounces: Troy, har, 
1g at-the lower Marble. Aud. 
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And that you may not ſuſpect that it' was by glewing 
+ the Marbles together, that the Qyl did enable them to 
make ſo much greater reſiſtance againſt ſeparation than the 
Spirit of Wine did3 I ſhall adde, That in caſe the flat 
ſurfaces of the joyn'd Stones were :held not parallel, but 
perpendicular to the, Horizon, that ſo the air might (as 
we formerly alſo obſerv'd) immediately ſucceed as the 
looſer Marble ſhould flide off, the weight of ſome Ounces 
was now and then-requiſite-to draw down the Marbles 
when they had nothing but Spirit of Wine between them, 
whereas they would eaſily enough ſlide off from one ano- 
ther when they were cemented together with Oyl : per- 
haps becauſe that the Spirit of Wine by reaſon of the 
ſmallneſs and penetrancy of its parts, and becauſe of its 
fugitive nature, did not fo well fill up the little pores and 
furcows of the ſurfaces of the Marblesz whereby the little 
protuberances . getting into thoſe little cavities, might 
* more reliſt.the {liding of the Marbles upon one anothers 
ſurfaces, whole texture is better fitted to make their ſur- 
faces ſmooth. and ſlippery. | 
And to ſhewthat the reſiſtance offuch contiguous Mar- 
bles to a violent ſeparation isgreater in thoſe which being 
broader arepreſsd againſt or refiſted by a proporticnably 
bigger (though -not a longer) Pillar of the Atmoſphere; 
We cauſed two Marbles to be made, whoſe Diameter was 
'three inches or a very. little more+ and having after the 
abovemmention'd manner employ'd Spirit of: Wine to keep 
out the air from between them, we did after ſome+tryals, 
with the uppermoſt of them take up the lowermoſt, and 
with it four husdred fixty eight, or four hundred and ſe- 
venty Ounces, But making uſe of 'Oyl of Almonds in- 
ſtead of Spirit of Wine, wedid with our own hands draw 
up twice, one time after another, with the undermoſt 
Stone, a much greater weight, namely, eighty four pound 
or 1344 Ounces'(Troy weight.) notwith(tandipg which 
& | _ weight 


} } 
; (223) 
weight we manifeſtly perceiv'd the Matble at- which it 
hung to ſtick ſtrongly to the other. | cs 

And here again we will take notice, that the interpoy'd' 
Oyl was fo far from being able as a Cement, rather than-: 
by keeping out the air, to make theſe Marbles. ſtick' fo- 
cloſe together, that, whereas Bodies glew'd or cemented: 
together are wont to make an almoſt equal reſiſtance to- 
their being ſeparated, in what Poſture foever you place 
them, I made our Marbles, even when we'try'd this laſt 
Experiment, very freely ſlide-upon one another, by impel- 
ling the upppermoft to the right hand or to the left, with 
my Finger or my Thumb : (whereof the reaſon 1s inti- 
mated above, where we mention'd almo(t»the like caſe in 
Glaſſes) and having ſometime /before takenup a weight 
which we conjectur'd to be not mucty ioferiour to that: 
laſt named, we preſently for tryal ſake held the Marbles 
with their edges downwards, and found that thoſe that: 
In an Horizontal Pofition could-not be drawa afunder by 
ſo great a weight, did in another [poſture preſently fall 
alunder by their own weight, which made one readily. 
{lide off from the other to the ground. Now although: 
wehave confeſs'd; that this' way of meaſuring the force 
of the Air is not Accuratez yet we. hope it will not be: 
thought Uſeleſs, ſince (not to mention that by thus break-- 
ing the Ice, we may make way for the happier: Enquiries 
of others) it not only ſhows us that this preſſing or 
ſuſtaiving force of the air,. as unheeded as it 1s wont to': 
be, is very Great, but it may alſo aſfiſt us to:conjecture how: 
Great 1t is, which though we. cannot hereby determine 
preciſely and with certainty, 'yet we may eſtimate it with - 
much leſs uncertainty than otherwiſe we could. 

know that the Peripateticks, and the generality of the- 
School-Philoſophers, will confidently aſcribe theiſ{ticking: 
of ' the: Marbles, not-to the cauſe we have aſlign'd, bur. 
to Natures Abhorrency.and fear of a: Vacuum, - Eut not 
. to-. 
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to engage our ſelves now in a Diſquiſition that when we 
diſcours'd of Fluidity we did (for the Reaſons there ex- 
prefs'd) dechine to:meddle withz We will, without diſ- 
puting wherher or no Nature either can at all admit, or do 
abhorre a Vacuum, content our ſelves to confirm the Ex- 
plication given of this Phanomenon by theſe two Con- 
{iderations. The one, That if Nature did ſo violently 
oppoſe a Vacuum as is pretended, it is not likely that any 
force whatſoever that we could employ. would be capa- 
bleto produce one; whereas in our caſe we find, that a 
Iittle more weight added to the lower of the Marbles, is 
able. to ſurmount their Reluctancy to ſeparation, not- 
withſtanding the ſuppos'ddangerof thereby introducing 
a Vacuum. And my next Conſideration is, that (accord- 
ing to what we have hitherto deliver'd) without haviog 
recourle to any ſuch diſputable Principle, a fair account 
may be given of the propos'd Phanomenon, by the preſ- 
ſureor weight of the Air. And that what we have ſaid 
concerning the latter of theſe may be entertaind with the 
leſs difficulty, let us ſuppoſe, that when the Marbles ſtick 
well tagether, the lowermoſt of them, or the appendant 
weight were faſten'd tothe ground : For in this cate there 
appears no reaſon to believe that their power to reli(t ſe- 
paration''wculd be leſs than it was before. And yetit 
ſeemsevident, that the uppermoſt Marble would not be 
perpendicularly pull'd up but by ſuch a force as were at 
leaſt (ay at leaſt) able to lift up a weight equal to that 
of the laſt mention'd Marble, and of a Pillar of Air ha» 
ving the Stone for its Baſe, and reaching tothe top of the 
Armoſphere ; fince at the inſtant of Revulſion, before 
the Aircan.get in, and ſpread it ſelf between the Stones, 
there is not for ought appears any ſuch Body under the 
upper Marble, as can help the hand to ſuſtain the weighe 
both of that Marble and the incumbent Cylinder of the 
Atmoſphere, which theo. gravitates upon it, and conſe- 
quently 
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quently upon the hand ; be@uſe there is no Air, nor 
other equivaſent Body underneath it, to ſuſtain its part of 
the weight, as the lower Air is wont todo in reference to 
the heavy Bodies that lean onit, and to the weight of the 
incumbent Air. And therefore we need not much marvel, 
if when only alefs weight than that of the foremention'd 
Pillar of the Atmoſphere hangs at the lower Marble, it 
ſhould be capable of being drawn up by the uppermoſt, 
rather than ſuffer a divulſion from it. As we fee that when 
two Bodies being faſten'd together, are endeavour'd to 
be drawn aſunder by forces or weights not able to ſeparate 
them, they will uſually both of them move that way , to- 
wards which either of them is the moſt ſtroogly drawn. 
On which occaſion, I remember what I have ſometimes 
obſerv'd in one of the wayes of trying the ſtrength of 
Load-ſtones: For if the Load-ſtone be able to take up 
more than its own weight, you may as well lift up the 
| Load+ſtone by a Knife, as the Knife by the Load-ſtone. 
And though one accuſtom'd to judge only by his Eyes, 
would have imagin'd, that when I held the great weights 
formerly mention'd ſuſpended in the Air, there was no 
ſtrong endeavour to pull up the upper Marble from the 
lower, becauſe my hand being for a while held ſteddy, 
ſeem'd to be at reſt; yet he wall eaſily be invited to ſuſ- 
pet that in ſuch a thought there may be a great miſtake, 
who ſhall conſider, that neither did the weight ſenfibly 
appear to pull the lower Marble downwards, though my 
band aſſur'd me that the weight had not loſt its Gravita- 
tion. And if I ſhall adde, that once, when the weight 
after having been lifted up into the Air, was caſuallyſo 
looſen'd from the upper Marble, as ſuddenly to drop 
down, my hand, unawares to me, was by the force of that 
Endeavour it juſt before employ'd to ſaſtain the fallen 
weight, carried up with ſuch violence, that I very ſeoſt- 


bly bruis'd it by the ſtroak it gave againſt the face of a By- 
Gg ſtander, 
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ftander, who chanc'd out of curioſity to hold his Head 
over the Marbles, "_ 
 Andhere it will not be impertinent to bringtn an Ex- 
periment that I once devis'd, not only for other uſes, but 
toilluſtrate the ſubje& we have been hitherto treating of. 
The Tryal [ lately found regiſtred among my Adverſaria, 
in theſe Termes, A Braſs Valve of about an Inch Diame- 
ter was with Cement well faſtned to the ſhorter Leg 
(which was but of very few Inches in Length) of a long 
Glaſs Syphon left open at the end of the other Leg. This 
Valve being let down to the Bottom ofa tall Glaſs Body 
full of water, ſo that 'twas (if I much miſ-remember not) 
between a Foot and half a yard beneath the ſurface of the 
water, when there was letin as much water into the Pipe, 
as reach'd in that as high as the ſurface of the External 
Water in the Tall Cucurbite: Then about an Ounce 
weight was put into the oppoſite Scale of a Ballance, to 
the neighbouring Scale whereof one end of a ſtring was 
tyed,whoſe other end was faſtnedto the ſaid Valve, whoſe 
parts would be thereby drawn. aſunder. But whenthe 
water was empty 'd out of the Pipe, and the Valve was let 
down to the former depth, there was requiſite about 5 
Ounces, that is 4 Ounces more than formerly, to disjoin 
the parts of the Valve, and let the water get in between; 
And when (theSyphon being freed-from water) theValve 
was lifted higher and higher, together with the Pipe,there 
needed leſs and leſs weight to wake a Disjuntionz two 
Ounces of Additional weight (to the one Ounce requiſite 
to counterpoize the Cover of the Valve it {elf ) on the 
water ſufficing tolift up the Cover, when the Valve was. 
held about half way, between its Lower (ſtation, and the: 
Top of the water-z a ſingle Ounce ſuflicing. afterwards, 
and halfan Ounce of Additional weight proving- enough 
to disjoin the parts when the Valve was held but a little 
beneath the ſurface of the Liquor, 
This 


> 
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This relation of an Experiment which I afterwards 
ſhow'd to many Virtzoſt, will perhaps ſeem ſomewhat 
dark to you without a Scheme; but if you conſider it 
attentively enough to apprehend it throughly, Ipreſume 
it will ſhow you, that whether or no there be upon any 
other ſcore a repugnancy to the ſeparation of ſmooth 
Bodies join'd by immediate contact; yet certainly there 
may be a great Repugnancy upon the bare Account of 
the Gravity of the medium, wherein the Divulſion is at- 
tempted, Forinour caſe the Fxga Vacs, if there be any, 


ought to reſiſt the ſeparation of the Parts of a Valve till. 


kept under water, as much near the Top of the water, as 
at the Bottom. And therefore the great difterence found 
in that reſiſtance at thoſe different places, may be attribu- 
ted to the Preſſure of the Ambient water, that thruſt them 
together. And though it be true that Air is an Exceeding 
Light Body in compariſon of water ; yet in divers Tryals 
I have found the Difproportion in Gravity of thoſe two 
Fluids not to exceed that of a 1000. to 1. So that 
confidering how many miles, not to {.y ſcores of miles, 
the Air may reach upwards,there ſeems no abſurdity at all 
to ſuppoſe that the bare Preſſure of it againſt the Marbles 
formerly mention'd, may keep them as coherent as we 
found them to be. 


Bur fince this I have been able to make an Experiment, that does 
ſufficiently confirm the former Do&rine, For having ſuſpended the 
two coherent Marbles in a Capacious Glaſs, whence by a certain con- 
trivance, 'the Air could little by litrle be drawn out, we found as we 
expected, that whilſt thereremain'd any conſiderable quantity of Air 
in the Glaſs, the lower Marble continued to ſtick to the other, the 
Preſſure of the remaining Air, though but weak , bcing yer ſuffi- 
cient for the ſuſtentation of rhe lower Marble, which it was not after 
the Air was further withdrawn. And if when the DisjunRion was 
made, the upper Marble were by another contrivance let down upon 
the lower, ſoas to touch it as before; though whilſt the External Air 
was kept our of the Glaſs, the upper Marble might eaſily be rais'd 
without taking up rhe lower with itz yer when the outward Air was 
let in, the Marbles were preſs'd rogether, and became again flrongly 
coherent, 
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But it is now high time to look back to that part of our 
Diſcourſe, which the confideration of our Marbles has. fo 
long intic'd us from diredly proſecuting. Although then 
it may from the paſt Diſcourſe be conceiv'd, that in Bo- 
dies of ſenſible bulk, whoſe ſmooth ſurfaces touch one ana- 
ther, the force of the Air does mainly make them cohere 3. 
yet it feems that generally in Bodies (whether greater or 
ſmaller) it is a ſufficient caufe of Cohefion that the parts 
of the Body are at reft by one another, though perhaps 
the entire Concretion be remov'd from place to place. 
For Bodies of ſenſible bulk being either fluid or conſiſtent, 
and it being (as above we have taught) the chief requiſite 
ofa fluid Body that its ſmall parts be in motion , there 
ſeems not any thing neceſſary to keep a Body from being 
fluid, and conſequently to keep it a firm Body, but that 
Its contiguous parts be 1n a ftate of reft, | 

I know that almoſt all Philoſophers both ancient and 
modern, require ſomething elſe than the Reſt of the parts 
(of which ſcarce any of them takes the leaſt notice as of 
a thing conducive to Firmneſs) to the keeping together 
the parts of adry and ſtable Body. Bur although to en- 
gage very far inſuch a Metaphyſical and nice Speculation 
were unfit for me, (at leaſt at preſent, when I am but to 
endeavour toexplicate Flujdity and Firmnefſs 1n the fen- 
ſible Bodies we converſe with 3) yet we dare not quite 
{kipit over, leſt we be accus'd of Overſeeing it. The 
oreater number of Contemplators aſcribe the effect un- 
der Conſideration to a certain ſubſtantial form, to which 
they affign, among other Offices, that of keeping all the 
parts united into one Body. But what this form is, and 
by what means it unites the parts ſo ſtrongly in a Diamond 
or a Ruby, &c. and ſo looſely in Tallow,Camphire, or the 
like flight concretions, and how the ſubſtantial form con- 
tinuing the ſame in Water and Ice, the ſame matter may 


eaſily and frequently become by turnsa hard m_ _ 
OAaYy 5. 
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Body; how theſe, I ſay, and diverſe others 'things are ef- 
fefted by the forms of ſolid Bodies, is to me, I confefs, at 
leaſt as difficult to conceive, as to imagine withour it a 
cauſe of Coheſion in the parts of a dry Body. 

Other Learned Men there are among the modern Na- 
turaliſts who have recourſe ſome of them to a Spirit, 
which penetrating and faſtening to each other all ſfub- 
ſtances corporea),unites theminto one World; but others 
fancy rather a certain Cement or Glue, whereby they 
conceive the parts of Bodies to be made as it were to ſtick 
to each other. But as for this laſt Hypotheſis, it would 
be confider'd, that though Glue is made uſe of to joyn 
together Bodies of ſenſible bulk, yet Glue it ſelf being a 


Body that is ſo too, it muſt alfo it ſelf confiſt of lefler 
parts ſticking to one another 5 which allows me to de-- 
mand the cauſe of the mutual Coherence of thoſe parts. 
And if it be anſwer'd, that they likewiſe ſtick together by 


the Intervention of ſome more ſubtil Glue, I ſhall again 
repreſent that this Glue alſo muſt conſiſt of corporeal 
parts3 and therefore l ſhall further demand how theſe alſo 
ſtick together - and if the like Anſwer be again made me, 


T ſhall ſtill renew the like Demand, till at length the An-- 


ſwerer be reduc'd to confeſs, that parts of Matter fo very 
{mall cannot be reaſonably ſuppos'd to be kept together 


by a Cement. And if the Corpuſcles that make up the 
fineſt Glue imaginable are not kept together by a Cement, 


we may be allow'd to aſcribe their Adheſion to the imme- 
diate Contact and Reſt of the component parts, (which is- 
a cauſe intelligible, and at leaſt probable) till ſome other 


ſufficient cauſe be aſſign'd, which I do not take that tobe- 


which is taught by the Patrons of the firſt Hypotheſis 
lately mention'd, concerning a Spirit diffus'd through the: 


maſs of matter. For not to mention that the Agility ot a. 


Spirit ſeems not ſo proper a Qualification for that which 15 


to taſten Bodies together, we may conficer, that _ {al} s 
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ſtance whichi: called a Spirit is indeed but a ſubtil Body, 
And why therefore may not the mitiute parts of other 
Bodies, it they be conveniently ſhap'd for Adheſion, ſtick 
ro one another, as well as ſtick to this Spirit ? And 1 ſhould 
here alſo demand, how the parts of this Spirit are kept 
faſt to one another. If any ſhould anſwer, That this Spi- 
rit conſiſts of perts which are inſeparable, and yet per- 
haps of a hooked ſhape, which fits them to faſten them- 
ſelves tothe Bodies they take hold of, and thereby thoſe 
to one another 5 this would be to propoſe ſuch a new No-. 
tion of the diffus'd Spirit, as I know not whether thoſe 
whoſe Opinion I have been examining did ever dream of, 
or would be content to adopt : and ſire according to. this 
Hypotheſis there muſt be a wonderful plenty of theſe lit- 
tle Spirits in the grofleſt Bodies; and Ice for example, 
which is thought ſo deſtitute of Spirits, muſt be well-oigh 
half made up of them : For theſe little ſpirituous parts 
can faſten no parts of other Bodies together but thoſe 
they touch, fince otherwiſe the parts of other ſorts of mat- 
ter, if but contiguous, might cohere without theſe, which 
1s againſt the Hypotheſis. And finceeach of theſe fmall 
ſpirituous Corpulcles, if I may ſocall them, being really a 
natural Body, and by conſequent neceſlarily diviſible, at 
leaſt by Thought, into parts, I ſhall aſk the Propoſers of 
this new Notion of Spirit, upon what Account this Cor- 
puſcle can be indiviſiblez I mean, what it is, if it be not 
Reſt and immediate Contact, that hinders but that the 
parts (or deſignable parcel of corporeal ſubſtance) which 
are divifible by thought, ſhould be alwayes kept toge- 
ther, and never be actually divided. I amnot averſe in- 
deed from granting, that they may almoſt alwayes ef- 
cape Diſſolution - but I am apt to ſuſpect that may be, 
becauſe that by reaſon of the extreme ſmallneſs, and the 
Reſt and ſtri&t ContaGt of their parts, they can ſcarce ever 
meet with an Agent minute and ſwiftly enough mov'd, 
eo 


\. 
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tobeableto ſhatter them or diſſociate the combin'd parts. 
For to fay, that 'tis the Nature of every ſuch Corpuſcle 
to be indivilible, 15 but to give me cauſe to demand how 
that appears : For ſo important an Aſlertion needs more 
than a bare Affirmation for proof. | 
And iftwo of theſe Corpuſcles that are preſum'd to be 
Indiviſtble ſhould, being ſmooth and of the ſame figure, 
(as for Example Cubical_) happen to lye upon one ano- 
ther, and athird ſhould likewiſe chance to be fitly plac'd 
upon the uppermoſt of the two, what fhould hinder but 
that this Aggregate may by the violent knock of ſome 
other Corpuſcles be broken inthe midſt of the whole Con- 
cretion, and conſequently in the middlemoſt body £ For 
ſuppoſe them as Adamantine as yoa pleaſe, yet ſince Cor- 
puſcles as hard as they are, can be made very violently to: 
knock againſt them; why may not theſe grate or break 
the middlemoſt Corpuſcles, or any of the others? as we - 
fee that Diamonds themſelves may be reduc'd to powder - 
by other Diamonds, though not (as Ariificers vers'd in. 
the Trade inform me) by Attrition with any other ſtone. . 
To prove that the Coheſion ofthe middlemolt of thethree 
lately-mention'd ſmall Deyes with the other two, the one + 
above it, the other below, is not fo ſtrong as that of the- 
parts of that middlemoſt Corpuſcle, notwithſtanding that 
the contat between each two adjoyning Bodies is ſuppos d : 
to be full, (for ſo it muſt be in ſuch Bodies, . though not- 
alwayesin others vilibly greater, in which-lome fſubtiler 
lubſtance may be ſuppos'd ro come in part between them) 
to prove this, I ſay, there muſt be afhgn'd. fome better- 
cauſe of the Coheſton of the matter in one part of the- 
propos'd Body than in the other. And-it cannot with 
probability be pretended, that-a -Corpulcle preſum'd un-- 
capable to be divided ſhou!d confiit of hooked parts - and: 
if that ſhould be pretended, yer cv'n thefe hooks allot e»- 
ing. true Bodies, the Queſtion would recur concerniryg.: 
| Them,. 
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ſtance which i: called a Spirit is indeed but a ſubtil Body, 
And why therefore may not the mitiute parts of other 
Bodies, it they be conveniently ſhap'd for Adheſion, ſtick 
ro one another, as well as ſtick to this Spirit ? And ſhould 
here alſo demand, how the parts of this Spirit are kept 
faſt to one another. If any ſhould anſwer, That this Spi- 
rit confiſts of perts which are 1oſeparable, and yet per- 
haps of a hooked ſhape, which fits them to faſten them- 
ſelves to the Bodies they take hold of, and thereby thoſe 
to one another 3 this would be to propoſe ſuch a new No-. 
tion of the diffus'd Spirit, as I know not whether thoſe 
whoſe Opinion I have been examining did ever dream of, 
or would be content to adopt : and ſnre according to. this 
Hypotheſis there muſt be a wonderful plenty of theſe lit- 
tle Spirits in the grofleſt Bodies; and Ice for example, 
which is thought ſo deſtitute of Spirits, muſt be well-oigh 
half made up of them : For theſe little ſpirituous parts 
can faſten no parts of other Bodies together but thoſe 
they touch, ſince otherwiſe the parts of other ſorts of mat- 
ter, if but contiguous, might cohere without theſe, which 
1s againſtthe Hypotheſis. And ſince each of theſe fmall 
ſpirituous Corpulcles, if I may ſfocall them, being really a 
natural Body, and by conſequent neceſlarily diviſible, at 
leaſt by Thought, into parts, I ſhall aſk the Propoſers of 
this new Notion of Spirit, upon what Account this Cor- 
-puſcle can be indiviſfiblez I mean, what it is, if it be not 
Reſt and immediate Contact, that hinders but that the 
parts (or deſignable parcel of corporeal ſubſtance) which 
are divifible by thought, ſhould be alwayes kept toge- 
ther, andnever be actually divided. I amnot averſe 1n- 
deed from granting, that they may almoſt alwayes eſ- 
cape Diſſolution - but I am apt to ſuſpect that may be, 
becauſe that by reaſon of the extreme ſmallneſs, and the 
Reſt and ſtri&t ContaGt of their parts, they can ſcarce ever 
meet with an Agent minute and ſwiftly enough mov'd, 
to 
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tobeableto ſhatter them or diſſociatethe combin'd parts. 
For to fay, that 'tis the Nature of every ſuch Corpuſcle 
to be indivilible, 15 but to give me cauſe to demand how 
that appears : For ſo important an Aſlertion needs more 
than a bare Affirmation for proof. | 

And iftwo of theſe Corpuſcles that are preſum'd to be 
indiviſtble ſhould, being ſmooth and of the ſame figure, 
Cas for Example Cubical_) happen to lye upon one ano- 
ther, and athird ſhould likewiſe chance to be fitly plac'd 
upon the uppermoſt of the two, what fhould hinder but 
that this Aggregate may by the violent knock of ſome 
other Corpuſcles be broken inthe midſt of the whole Con- 
cretion, and conſequently in the middlemoſt body 2 For 
ſuppoſe them as Adamaniine as yoa pleaſe, yet ſince Cor- 
puſcles as hard as they are, can be made very violently to: 
knock againſt them; why may not theſe grate or break 
the middlemoſt Corpuſcles, or any of the others? as we - 
fee that Diamonds themſelves may be reduc'd to powder / 
by other Diamonds, though not (as Artificers vers'd in 
the Trade inform me) by Attrition with any other ſtone. . 
To prove that the Coheſion ofthe middlemolt of thethree 
lately-mention'd ſmall Deyes with the other two, theone - 
above it, the other below, is not ſo ſtrong as that of the - 
parts of that middlemoſt Corpuſcle, notwithſtanding that 
the contaft betweeneach two adjoyning Bodtes is ſuppos d + 
to be full, (for ſo it muſt be in fuch Bodies, - though not 
alwayes in others vilibly greater, in which-lome ſubtiler 
lubſtance may be ſuppos'd to come in part bet ween them) 
to prove this, I ſay, there muſt be aftign'd. ſome better. 
cauſe of the Cohefton of the matter in one part of the - 
propos'd Body than in the other. And'it cannot with 
probability be pretended, that-a -Corpulcle preſum'd un-- 
capable to bedivided ſhou!d confiit of hooked parts - and: 
if that ſhould be pretended, yer cv'n thete hooks allot e>- 
ing. true Bodies, the Queſtion would recur concernirg.: 
Them, . 
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Them, and be ſtill renewable 3» i»finitumz. If it ſhould be 
ſaid rhat theſe minute Bodies are indiſloluble , becauſe it 
is theirnature to be ſo; that would not be to render a 
Reaſon of the thing propos'd, but in effe& to decline 
rendring any. And though I know that in every Hypo- 
theſis about the principles of things, ſomething is allow'd 
to beaſlum'd, as not being to be explain'd or prov'd by 
any thing more.-primary than it ſelf; yet I know not whe- 
ther this excuſe be proper in our Caſe, wherein it ſeems 
that the entireneſsand-permanency of any parcel of mat- 
ter, how minute ſoever, may be probably enough de- 
duc'd from the immediate Conta@, the Reſt and the ex- 
treme littleneſs of its deſignable parts. And if for a laſt 
refuge it ſhould be ſaid, that the defignable parts of theſe 
Corpuſlcles are therefore unſeparable, becauſe there is no 
vacuity at all intercepted between them ; beſides that 
this is contrary to the ſuppoſition formerly made ; for 
ſuch extremely minute Deyes as we imagin'd to be one 
upon another, having their ſurfaces according to our Po- 
ſtulatum, flat, ſmooth, and exquiſitely congruous, could 
no more thanthe parts of either of the three Corpuſcles 
have any vacuity intercepted between them + beſides 
this, I ſay, this is both to ſuppoſe a Vacuum in all divilible 
Bodies, and that too as the cauſe of their being ſuch, and 
to decline the former Hypotheſis touching the uſe of this 
'Spirit, and take Santuary among the Atomiſts, to whole 
opinion about the account upon which thoſe Bodies they 
call Atoms are not diſſipated, although ſome of the Con- 
{tderations we have alledg'd againſt the newly examin'd 
opinion may in part beapplid; yetdiverſe of their other 
opinions do ſo fairly comport with the generality of our 
Experiments in theſe Notes touching Fluidity and Firm- 
neſs, that Iam willing to decline claſhing with them, by 
not purſuing now any further a Diſquiſition, which, as [ 
faid a while ago, is not neccflary to my preſent __ : 
clpe- 
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.clally, fince the dimand bounded Intelle& of man ſeldom 

proſperouſly adventures to be Dogmatical about things 
that approach to Dofioite, whether in vaſtneſs or littleneſs. 
Nor indeed would I have that look'd upon as a reſolute 
Declaration of what I think of ſo abſtruſe a Subje&, which 
I have rather propos'd to avoid ſaying nothing, where I 
ſuppos 'd it expeCted I ſhould fay ſomething. 

The other thing then, which in our Deſcription of a 
firm Body we mention'd as capable to make it ſo, is the tex- 
tureof the parts (whether homogeneous or not) that con- 
ſticate it; and though the Juxta-poſition and Reſt of theſe 
parts may poſlibly alone ſuffice to make the Body ſtable z 
yet this Texture ſeems to be the molt uſual cauſe of ſtabi- 
lity, and ſometimes alſo it may ſeperadde a degree of that 
quality to that which bodies may have upon the former 2c. 
count only. For, though whilſt the parts of the Body are 
atually at reft it cannot be fluid, yet thoſe parts, if they 
cohere to one another but by rett only, may Ceferis pari- 
bas be much more eaſfly diflociated and put into motion by 
any external Body actually mov'd, than they could beif 
they were by little hooks and eyes,or other kind of faſten- 
ings intangl'd in one another 3 it being often neceſſary in 
this caſe violently to break off theſe faſtenings before the 
little bodies faſten'd together by them can be disjoyn'd, and 
put into ſuch a ſeparate motion as is requiſite to the conſti- 
ruting ofa fluid Body. 

We formerly made uſe of that familiar ſubſtance, the 
white ofan Egge,toilluſtrate the nature of Fluidity:Let us 
now try whether it will alſo affiſt us in our enquiry after the 
cauſes of ſtability, When an Egge is made hard by boyling, 
fince whether we ſuppoſe this Induration to be effected by 
bare motion or impulſe, or elſe by the infinuation of fiery 
Corpulcles, ſince Itay there is nothing that appears to get 
in at the ſbel], unleſs perhaps ſome calorifick Atoms, and 
perchance too ſome little particles of the fluid water it is 
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Them, and be ſtill renewable 3» i»finituzz. If it ſhould be 
ſaid rhat theſe minute Bodies are indiſloluble , becauſe it 
1s theirnature to be ſo; that would not be to render a 
Reaſon of the thing propos'd, but in effe& to decline 
rendring any. And though I know that io every Hypo- 
theſis about the principles of things, ſomething is allow'd 
to beaſlum'd, as not being to be explain'd or prov'd by 
any thing more.primary than it ſelf; yet I know not whe- 
ther this excuſe be proper in our Caſe, wherein it ſeems 
that the entireneſsand-permanency of any parcel of mat- 
ter, how minute ſoever, may be probably enough de- 
duc'd from the immediate Conta@, the Reſt and the ex- 
treme littleneſs of its deſignable parts. And if for a laſt 
refuge it ſhould be ſaid, that the defignable parts of theſe 
Corpuſcles are therefore unſeparable, becauſe there is no 
vacuity at all intercepted between them ; beſides that 
this 1s contrary to the ſuppoſition formerly made 3; for 
ſuch extremely minute Deyes as we imagin'd to be one 
upon another, having their ſurfaces according to our Po- 
ſtulatum, flat, ſmooth, and exquiſitely congruous, could 
no more thanthe parts of either of the three Corpuſcles 
have any vacuity intercepted between them - beſides 
this, I ſay, this is both to ſuppoſe a Vacuum in all divilible 
Bodies, and that too as the cauſe of their being ſuch, and 
to decline the former Hypotheſis touching the uſe of this 
'Spirit, and take Sanftuary among the Atomiſts, to whole 
opinion about the account upon which thoſe Bodies they 
call Atoms are not diſſipated, although ſome of the Con- 
{iderations we have alledg'd againſt the newly examin'd 
opinion may in part beapplid; yetdiverſe of their other 
opinions do ſo fairly comport with the generality of our 
Experiments in theſe Notes touching Fluidity and Firm- 
neſs, that Iam willing to decline claſhing with them, by 
not purſuing now any further a Diſquiſition, which, as [ 
faid a while ago, is not neceſlary to my preſent __ : 
eſpe - 
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.clally, fince the dimand bounded Intelle& of man ſeldom 

proſperouſly adventures to be Dogmatical about things 
that approach to Infinite, whether in vaſtneſs or littleneſs. 
Nor indeed would I have that look'd upon as a reſolute 
Declaration of what I think of fo abſtruſe a Subje&t, which 
I have rather propos'd to avoid ſaying nothing, where I 
ſuppos'd it expected I ſhould ſay ſomething. 

The other thing then, which in our Deſcription of a 
firm Body we mention'd as capable to make it ſo, is the tex- 
tureof the parts (whether homogeneous or not) that con- 
ſticate it; and though the Juxta-poſition and Reſt of theſe 
parts may poſſibly alone ſuffice to make the Body ſtable z 
yet this Texture ſeems to be the moſt uſual cauſe of ſtabj- 
lity, and ſometimes alſo it may ſzperadde a degree of that 
quality to that which bodies may have upon the former 2c. 
count only. For, though whilſt the parts of the Body are 
atually at reſt it cannot be fluid, yet thoſe parts, if they 
cohere to one another but by reft only, may Ceteris pari- 
bus be much more eaſfly diflociated and put into motion by 
any external Body actually mov'd, than they could beif 
they were by little hooks and eyes,or other kind of faſten- 
ings intangl'd in one another 3 it being ofcen neceſſary in 
this caſe violently to break off theſe faſtenings before the 
little bodies faſten'd together by them can be disjJoyo'd, and 
put into ſuch a ſeparate motion as is requiſite to the conſti- 
ruting ofa fluid Body. 

We formerly made uſe of that familiar ſubſtance, the 
white of an Egge.toilluftrate the nature of Fluidity:Let us 
now try whether it will alſo affiſt us in our enquiry after the 
cauſes of ſtability, When an Egge is made hard by boyling, 
fince whether we ſuppoſe this Induration to be effected by 
bare motion or impulſe, or elſe by the infinuation of fiery 
Corpulcles, ſince I tay there is nothing that appears to get 
in at the ſbel], unleſs perhaps ſome calorifick Atoms, and 
perchance too ſome little particles of the fluid water it is 
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boyled in, *tis not eafie to diſcover from whence elſe this 
change of conſiſtency proceeds, than from a change made 
in the texture of the parts whereby they are connected and 
diſpos'd after a new manner, fit to make them reciprocally 
binder the freedom of each others motions. But if inſtead of 
hardaing the whites of Eggs by the heat of the fire, you beat 
them very well into froth, you may perceive that frath to 
emulate the nature of a ſtable Body : for not only you may. 
raiſe it upto a pretty height, and make it retain a ſharp 
top almoſt like a Pyramide; but I rememberl have for cu- 
riolity ſake made with a little care a long and proportio- 
nably thick Body of theſe bubbles hang down from my fin- 
ger without falling, like an ice-icle from one of the Reeds 
of a thatch'd Houſe, and yet in this there appears not any 
alteration to be made in the fluid Body, ſave a meer Me- 
chanical change of the diſpoſition of its parts - which may 
be confirmed by water beaten into froth, for there the 
heaped bubbles will quickly ſubſide and fall back into wa- 
ter of the very ſame confiſtence it was of before. 

Now there may be ſeveral things whereby a body may 
be put into ſuch a texture as1s convenient to make it firm 
or ſtable. And of theſe, before we confider of them parti- 
cularly, it will be fit to take notice in genera], that for the 
molt part 'tis not from any of them Single, but from two or 
more of them Concurring, that the Stability of Concreti- 
ons proceeds, 

The firſt and chiefeſt of theſe ſeems to be the fitneſs of 
the ſhapes of the component particles to faſten to each o- 
ther asif ſome were figur'd like the handles of Buckets, 
and others like the hooks that are wont to be employ'd to 
draw them up out of the Well, or ſomelike buttons, others 
like loops, ſome like male,others like female ſcrews(as Me- 
chanicians ſpeak) or as if many together were fo varioufly 
branch'd, that their parts may be ſo interwoven one with- 
in another, as not to be caſily ſeparable (as we often ſee in 
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a ES. dry bedge, of which if a man _ to pull away 
one bough, he ſhall often beunable to do it without pulling 
away with it diverſe others whoſe {lender twigs will be in- 
tangled with it.) An eminent example of the power of the 
bare Texture of many ſmall Bodies (even ſuch as each of 
them apart is not perhaps extraordinarily ſhap'd for ſuch a 

purpole) to make a ſtable one, is afforded us by Ropes and 

Cables; where only by twiſting together and wreathing 

theſlender and flexible threds the Cable is made up of,they\ 
are ſo well as it were wedgd in between and faſten'd to 
one another, that they conſtitute a Body not to be broken 
by the weight of an Iron Anchor, nor perhaps by the force 
of a Ship violently driven on by the fury of the Winds and 
Waves. This figuration of the Corpuſcles that make up 
confiſtent Bodies, ſeems to have been the chief if not only 
cauſe of their confiſtence inthe Judgment of the antient 
Atomilſts, this being the account that is given of it by 
Lucretins, 


Denique que nobis durata ac ſpiſſa videntur, 
Hec matis hamatis inter ſeſe eſſe neces eſt, 
Et quaſi ramoſis alte compatta teneri. 

In quo jamgenere imprimis adamantina ſaxa, 
Prima acie conſtant, iFus conternere ſueta, 
Et walidi ſalices, ac duri robora fert3, 
Araque que clanitris reſtantia vociferaninr. 


And indeed, ſo innumerable may be the correfpondent 


Hgures which are fit to faſten bodiesto one another, that it 
is very poſſible that two bodies, whereof each a part is fluid, 
may upon their Gonjunction immediately intangle their 
parts in one another, and thereupon acquire ſuch a new 
rexture,that their parts cannot as formerly diſſociate them- 
ſelvesat pleaſure, and move along one anothers ſurfaces, 
nor conſequently flow after = manner of Liquors, but w_ 
Hh 2 0 
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fo connefted or intangled, that the motion of one of them: 
will be refiſted by many, and ſo the whole Body will be- 
come firm or ſtable. Something like this may be ſeen 
in the Experiment mention'd by our Author, where he 
teaches that the diſti]l'd Liquor of Nitre, and that made 
per Deliquium out of fix'd Nitre, will preſently upon their 
mixture in part concoagulate into ſaline and conſequently 
ſtable Bodies : but this ſeeming only a re-union of the ſa- 
line particles that did, though iovifibly, ſwim up and 
downinthe aqueous parts of the mingled Liquor, which 
after this ſeparation remains both more copious than the ſa- 
line parts, and as fluid as before, we will addea noble in- 
ſtance (mention'd to another Purpoſe by Lally and Hart- 
zan) to declare how much the firmneſs of bodies depends 
upon their t:xture. If you take then the Alchool or highly- 
reQify'd Spirit of Wine,and exquilitely deflegm'd Spirit of 
Urine,and mix them ina due proportion(asIrremember the 
laſt time I made the Experiment I rook about equal parts by 
oueſs, though two of the former to but one of the latter, if 
T his be excellent, be a better Proportion 3) you may in and 
about a minute of an hour turn theſe two fluid Liquors in- 
toa conſtant Body 3 and i confeſs it was not without plea- 
ſure,that I have immediat<ly upon the ſhaking oftheſe two 
Liquors ſeen them ſhoot into the likeneſs of Snow, and ac- 
quire {uch a confiſtence, that I could without ſpilling the 
mixture turn the veſ]cl that contain'd it upſide down. 

But I dare not expet to hzve this Experiment bellev'd 
ev'n by moſt of them that ſhalliry it, Experience having 
taught me, thatit will not ſucceed, upleſf> the Spirits of U- 
rine and of Wine be both of them more exactly detlegm'd 
than is uſual even among Chymilts. Yet ſ{g@much more does 
this coagulation ſeem to depend upon the Salt of Urine as of 
ſuch a'texture,than barely as U. inous, that we will add thar, 
As the ſpirit of fermented Urine is not (whatſoever ſome 
eminent Chymiſts may think or faz) fo indiſpenſably re- 
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quiſite, but that my curioſity leading me to try whether o- 
ther Liquors, which | ſuppos'd to be of a reſembling na- 
ture, Might not ſerve the turn, I found that ſufficiently-re- 
Ctifyed Spirit of Harts-horn (to mention that alone here) 
may be made to ſupply its place : So I endeavour'd to make 
it probable by this, That having try'd a certain method 
(though that may ſeem ſtrange to moſt Chy- NOTE ET NE 
wiſts) of ſo orderiog Urine, that without ;;,, ES 
ſtaying at all to ferment or putrifie It either Pub:iſhed in ans- 
forty days or half ſo many hours,{ can make '*” 3% 

the volatile or ſaline Spirit aſcend firſt in diſtillation though 
I uſe but ſome ſuch gentle heat as that of a Bath : Having, [ 
ſay,by this means diſti]1'd a very ſtrong Spirit of unfermen- 
ted Urine, and rectify'd it too, | found, as | expeed,that I 
could not by any means make it coagulate with Spirit of 
Wine,which ſeem'd to proceed from the differing texture 
of this Spirit from that of Fermented, or rather Putrify'd, 
Urine, fince I had added -nothing to the freſh Urine I ' di- 
{ti]l'd, but what was extreamly fix'd and belonging(as Chy- 
miſts ſpeak) to the mineral Kingdom. Whercupon having 
had the curioſity to enquire of ſome of my Chymical ac- 
quaintances, I found that they complain'd that they had 
not been able to coagulate Spirit of Wine with the laline 
Spirit made of meer Urine, without any addition at al], 
when they diſtill'd that Urine without a previous putrefa- 
Ction (which 1s.not .wont to be perf: ted under ſix weeks 


or thereabouts.) But toreturn to our Coagulum we will - - 


annex, That this 15 further remarkable.in this Experiment, 
that this white coagulated ſubſtance being put intoa glals 
veſlcl exactly itopt and kept ina gentle heat (which yet it 
ſelf is not per haps neceſlary, though expedient) tor ſome 
weeks or months, will ac leaſt for the greate(t part by much 
{for I have nor yet totally (cen it doo) reſume the form of 
a limpid Liquor 3 as iteith-r all the cooked particles that 
conucted the {mall coalitions oft the Vinous and Urinous 
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Corpuſcles to one another, were by the motion they were 
put into by the external heat one after. another broken 
off, orelſe the ſame little concretions (for the Merſirunn 
ſeems to conliſt chiefly of them, being able to perform o- 
ther matters than eitherof the fiogle- Liquors whereot 'ris 
conſtituted) either aſſiſted by outward warmth, or inab1e4 
thereto by ſome other cauſe of mobility, did after many 
and various attempts to clear themſelves of each other, lit- 
tle by little ſo unbend or break off the crooked particles 
that intapgled them, asat length to extricate themſelves, 
and become capable of freely ſhifting places among them- 
(elves, and fo of the form of a Liquor. 
And here I ſhall adde a couple of Experiments for the 
ſake of their aihnity with ſome parts of the newly recited 


. Experiments about the Vino-Urinous Coagulate. 


And firſt it ſcem'd to me worth trying, whether ſome 
Acid Salts being duly order'd would not concoagulate 
with Spirit of Wine, as well as with Urinous Saltsz and 
having for a while digeſted together in a convenient pro- 
portion pure Saccharum Saturni, made with Spirit of Vi- 
negar, and reCtity'd Spirit of Wine, I found the mixtures 
ſo chang'd in point of Confiſtence, that upon inclioing the 
Glaſs which contained it, none of it would run down the 
Sides, But this Experiment -did not afterwards ſeem to 
me either eaſe or conſiſtent, nor 1s it more then one of the 
ways, and I doubt none of the beſt, of attemptiog what 
we have proposd. 

T he other Experiment I promis'd you, relates to the re- 
ſolution of the Coagulum of Spirit of Wine (which to be 
performed by digeſtion requires a very long time) And [ 
wiſh I had notſome reaſons to hinder me from communica- 
ting to you the way of making of it at preſent ; it being an 
Experiment that ſeems ſomewhat ſtrange 10 its kind ; but 
that part of it which is diredtly pertinent to our preſent 
Argument, you will, I truſt, believe upon my ——_ 
which 
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which is, that by the addition of nothing but of a very 
fixt and very dry Body(inſomuch that *twill not yield any 
thing by the common way of diſtillation even in a naked 
fire) by the ſole addition, I ſay,of this dry Body, the newly 
mention'd Coaguium, which 1s alſo a conſiſtent Body, may 
ina few hours be brought intoa permanent Liquor (quite 
diſtin from the dry Body) which when Experience firſt 
recommended this way to me, was of too ſubtle and pene- 


trating a Nature, not to make me expect from it confidera- - 


ble Effe&ts, both in Chymiſtry and Phyſick, of which imi- 
tation you may be pleas'd to take notice. 

But to return to what I was about to ſubjoyn after the 
mention of our Coagulum, as that is an Example of firm- 
neſs produced by Texture; [ will here, becauſe it is not 
eafie to procure Spirits pure enough to make ſuch a Con- 
cretion as that. I will here, I ſay, fet down another way 
of ſpeedily hardning one fluid Body by another ; for if you 
take the white of an Egge, and beat it till it become thin, 
and then ſhake well into it about half its quantity (perhaps 
much leſs might ſerve the turn) of right Spirit of Salt, you 
ſhall have in a few minutes the mixture ſo coagulated, rhat 
I remember when we turn'd the glaſs wherein we made it 
upſide down, not adrop of Liquor did run out, though 
ſome hours after we obtain'd a little by breaking the crud- 
led matter. And another Experiment much of the nature 
of this is ſaid to be delivered by Sir Francis Bacon, who 
teaches tocoagulate whites of Eggs with Spirit of Wine - 
and indeed, if you obſerve a circumſtance (unmention'd, 
that I hear of, by him_) which is the ſhaking of the two Bo- 
dies well together, andif your Spirit of Wine be good, 
the Experiment will ſucceed very well, inſomuch that | re- 
member I have made this way a Coagulum, from which 
no Liquor would dropdown in about a minute of an hour. 
Bui whereas this great Naturaliſt conceives this hardniog 
of the Fgg's white to be perform'd by the heat of the Spirit 
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of Wine, I ſhall willingly confeſs he has aflign'd the cauſe 
iogeniouſly, but muſt doubt whether he have done it truly: 
for there are diverſe things that ſeem to argue Spirit of 
Wine, as inflammable asit is, to abound with a piercing 
Salt, and that ſuch ſaline Corpuſcles may ſuffice to crudle 
whites of Eggs,our freſhly-mention'd Experiment of crud- 
livg the white of an Egge with Spirit of Salt does ſufficient- 
ly declare; and not only we have perform'd the like effect 
with ſome other Acid Spirits, and particularly that call'd 
Oyl of Vitriol, but it may be produc'd, though more 
ilowly, ev'nby a crude Salt ; for by long beating the white 
of an Egge witha lamp of Allum, you may bring it for 
the moſt part into white cruds. Sothat if we will allow 
the coagulation we treat of to be performed by the Spirit 
of Wine as hot, it ſeems that that heat muſt be only ſuch as 
may be aſcrib'd to the aCtive particles of ſaline bodies, 
which yet are commonly accounted rather cold than hor. 
But becauſeI ſomewhat doubt how juſtly they are reputed 
ſo, I will adde, that I did purpoſely for tryals ſake, take the 
Serum or Whey that is wont to ſwim upon mans Blood 
after it is cold and ſetled, and indeavour'd in vain to coa- 
gulate it with ſuch Spirit of Wine as would coagulate 
Eggs, and yet this whey will at leaſt as ſoon as (if not 
much ſooner than) whites of Eggs coagulate over a gentle 
hearof Embers ; which makes 1t doubtful, whether the 
efic proceed not from the greater correſpondency in tex- 
ture of the Spirit of Wine with one of the Liquors than 
with the other, rather than from the heat aſcribd to it , 
which did not at all coagulate the whey. 

But although we have mention'd ſome Examples to ſhew 
that two fluid Bodies may be aſſociated into a conſiſtent 
ones yet we want notan Experiment to make it appear, 
that likewiſe by the change of Texture a fluid Body may 
be divided into two conſiſtent .ones. _ This Experiment 


which we have partly taken notice of before (treating of 
= Fluidity) 
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Fluidity) is, that having for tryals ſake by convenient de- 
grees of fire diſtill'd over a due proportion of the more 
volatile parts of ſallet Oy], neither the Liquor that came 
over, nor the ſubſtance that remain'd behind in the 
Retort was fluid, though the Oyl that yielded them had 
been ſo. | 

But when put to the Oyl before Diſtillation a conve- 
nient quantity of common Salt, and one or two other 
things, that were fit to change the Texture of the branch'd 
or hookt Corpuſcles whereof it conſiſted 3 I could then 
obtain an Oyl of common Oyl, that beth dropt into the 
Receiver in the form of a Liquor, and continued a Fluid 
Body; which may probably be of good uſe to Surgeons, 
Varniſhers, and Men of ſome other Profeſlions. - 

And to make it the more likely, that by Additaments 
of ſome ſuch nature as that newly mention'd, ſoine gc: ffer 
and cloggy parts are retain'd, or elfe much {ubtiliz*d - +4 
otherwiſe altered. I ſhall adde that profccuting a 
I happen'd to meet with in the diſcourſe of a wan! 
Chymilt, [ practis'd a way ſo to defecate the dar, 
muddy Oyl of Amier drawn per fe, that a pretty DR 
tion of it would come over fo tranſparent and {t:ciy 
lour'd, that the Experiment did not a little p!cale th: 
ſhew'd it to. Andif jt do not appear upou tiya!, 
this way of preparing Oyl of Amber does by detain: _; 
ſome parts, which though more groſs then the reſt, may 
yet be no uſeleſs one; impair the Remedy, and that i: 
does not, upon ſome. other ſcore infringe the medicinal 
vertue of the Oyl, the Experiment will not be unuſeia], 
For the Liquor that is thus prepared is pot only very dia- 
phanous and well colour'd, but fo pure and fuvtle that 
twill ſwim, not only upon Water, but upon Spirit of 
Wineit ſel And "twill be no deſpicable thing, it by ex- 
reading or further applying this Experiment to other in- 
diposd Bodys, many Empyreumatical Oyls difiill's by 
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ftropg fires in Retorts, can be brought to emulate eſſential 
Oyls (as Chymiſts call them) drawn in Limbicks, as to 
clearneſs and lightneſs. _ 

The additament I laſt thought fitto make uſe of for pu- 
riſying Oyl of Amber was briefly this. Rt. Two Pound or 
ſomewhat leſs of good Brandy, One Pound of good Sea- 
Salt, and half a Pound of the Oylto be ſubtiliz'd, mix and 
diſtil them together. 

Upon the mention I made above of the white Coagu- 
lum of the Spirirs of Wine and Urine, I remember what 
I have ſometimes obſerv'd in the <flential Oyl of Aont- 
ſeeds (as Chy miſts ſpesk) diftill'd with ſtore of water 1n a 
Limbick and Refrigeratory, nam: ly, that in the heat of 
Summer it would remain a perf: & Liquor like other Chy- 
mical Oyls;z but during the cold of the Winter, though 
they, notwichſtanding that ſeaſon, continued fluid as be- 
fore, the Oyl of Anniſceds would coagulate intoa Body, 
though not of an uniform Texture to the Eye like 
Butter (but rather almoſt like Camphire) yet like it 
white and conſiltent, nut without ſome kind or degree of. 
Brittlenels. 

And on this occaſion I will here inſert an Experiment 
which ſhould have been ſct down in that part of the for- 
mer Hiſtory of Fluidity, where I mention, that the ſmall 
Partsof a Body may be ſufficiently. agitated to conſtitute 
a Liquor by the Air or other Agents not {er fibly hot them- 
ſelves. The Fxperiment rake ihus. Caſting by chance 
my Eyes in the Wiotcr 1i1me upon a glaſs of Oyl of Anni- 
ſeeds which ſtood coagulared by the cold of the ſeaſon, I 
preſently bethought my ſclf of making a Liquor (whoſe 
proceſ> belongs to another Treatiſe) vt which as ſoon as I 
had prepar'd jt | made this Tryal. 1 niclted witha gentle 
heat the congelcd Oyl uf Anvileeds to make it flow, ard 
then cover'd part of it to anuther glaſs witha Mixiurel had 
provided : and haviug let them. both reſt 1uthe window, 
| ; 
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I found, that the meer-Oyl being fully refrigerated again, 
coagulated as before; but that which was cover*'d with 
the other Liquor continu'd fluid both day and nighe, and 
In ſeveral chasges of weather, and does itill remaia at the 
bottom of the Afenſiruum a clear Oyl diſtin from it, 
though I have purpoſely ſhaken them together to con- 
found them. 

And becauſe, Pyrophilns, I have not diſcoverd to you 
the Xenſirunm | made uſe of, I will here preſent you with 
a Succedaneous Experiment made witha common Liquor. 
I took then good clear Venetian Turpentine, and having 
{lowly evaporated about a fourth or fifth part of it, till 
the remaining ſubſtance being ſuffer'd to cool would afford 
me a coherent Body, (or a fine Colophony) I caus'd ſome 
of this tranſparent and very brittle Gum (of which I have 
elſewhere taught you ſome uſes) to be reduc'd to fine 
powder : of which I put into pure Spirit of Wine a greater 
proportion, then I judg'd the Liquor was capable of dif- 
ſolving, to the end that when the Spirit had taken up as 
much of the Powder as it could, there might remain at 
the bottom a pretty quantity of our Colophony, On 
which, though the Menſiruum (being already glutted_) 
could not at powerfully enough to diſſolve it, yet it might 

give the matter (which it had already ſo far ſoftened, as 
to reduce it into a coherent maſs) agitation enough to 
emulate a fluid (though ſomewhat viſcous) Body. And 
accordingly I obtain'd a ſluggiſh Liquor, which continued 
fluid, as long as pleas'd tocontinue the Menſiruurm upon 
it. The like Experiment I try'd with clarify'd Rofin, and 
with fine Colophony, though but bought at the Shops ; 
and although the Tryal ſometimes ſucceeded not ill, yer I 
found not the ſucceſs conſtant and uniform, whether be- 
cauſe the Bodys to be diſflolv'd were not defecated and 
pure enough, or that [ did not hit upon the beſt proportion 


between the Solvent and them. But this circumſtance [I 
Ii 2 ſhall 
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thall not omit; that when the glutinous Liquor was fe- 
parated from-the Merſtruum, it would by degrees, though 
but ſlowly, harden in the Air. The Application of 
which property, for the preſervation of ſmail and very 
tender Bodies, I ſhall not here more expreſly hict then 
by having barely nam'd it. - I had forgot to adde, that 
whilſt the ſubſtance continu*d fluid, I could ſhake it, (as 
lately told you i could the Oyl of Anniſeeds) with the ſu- 
pernatant Merſrruamrm, without making betiveen them any 
true or laſting Union. 

Which laſt circumſtance brings into my mind another 
Experiment that I likewiſe forgot to adde to that part of 
the former Hiſtory of Fluidity, where I takenotice, that 
the particular Textures of flnid Bodies may be reckon'd 
among the chiet cauſes of their being diſpos'd, or indif- 
pos'd to mingle with one another. For partly to confirm 
this Conjecture, and partly to manifeſt that 'tis not uni- 
verſally true which Chymiſts are wont to think, that A- 
cid Salts and Oyls will not incorporate or mingle ; I toois 
an arbitrary quantity (and, as I remember equal weight ) 
of common Oyl of Vitriol and common Oyl of Turpen- 
tine, as I bought them at the Druggiſts: theſe I put to- 
gether very ſlowly, (for that circumſtance ſhould not be 
omitted) and obtain'd according to my defire an opacous 
and very deep-colour'd mixrure, whoſe almolt Balſam-like 
confiltence was much thicker than either of the*Liqucrs 
that compos'd it. ( The like Experiment alſo fucceſ- 
tally try'd with ſome other Chymicz] Oyls, but found 
none preferable for this purpoſe to Oyl of Turpentine.) 
And to make it probable that the diſpolition of theſe Li- 
qJuors to mirgle thus preſently together depenled much 
on their Texture, we made the mixture be w-riy Cali} d 
over, (for eIſe the Experiment will ſcarce ſucceed) aid 
thereby obtaind, (+ we ellewhe:e meniiun to anuther 
purpole) a certain groſs ſubſtance, which was that which 
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ſeem'd to mediate the former union betwixt the two Li- 

quors.. For this ſubſtance being ſeparated, and thereby the 

Texture of one of the Liquors (or perhaps both) being 

chang'd, the Liquors (which came over very clearinto the 

Receiver, [wome upon one another 3 nor have l ſince been 

able by ſhaking them together to confound them for any 

conſiderable time, but they preſently part again, and do to 

this day remain diſtinct as well as tranſparent. But after 

having forgot to ſet down theſe things in their proper 

place, I maſt not forget alſo, that to employ here more 
words about them were to digreſs. 

To this then annex we, that the Liquor we elſewhere 
mention our ſelves to have diſ(till'd from Benzoin, has been 
and is ſtill ſubjet to much more frequent vicifiitudes of 
Fluidity and Firmneſs; for part of it all the year long 
continues in the form of a blackiſh Oyl, and the reſt ac- 
cording as the ſeaſon of the year or of the day makes 
the weather cold or hot, frequently changes its Texrure, 
ſometimes appearing perfectly the ſame with the newly- 
mention'd Oyl, and ſometimes ſhooting into clear and va- 
rioutly-ſhap'd Cryſtals, which faſten themſelves to the 
botrom and fides of the Veſl-1, till a warmer part of the 
day or of the Seaſon reſolves them ag iininto a Liquor. Aad 
theſe two laſt Obſervations may alio ferve to confirm what 
we formerly taught, that the Fluidity of fome bodies de- 
pended almoſt wholly upoa the various agitation of their 
parts: forintheſe inſtances the parts of the Anniteeds and 
thoſe of the B-nz91n, upon the operation or abſcn2e of the 
languid heat of the ambient air , ſometimes apirating 
them, and fometim 5s ſuffering them toreſt, did conſtitute 
a fluid or a confiſtegt Body. Am! ving thus taken nonce 
of this upon the by, we wil: av. io the other Examples 
mention'd under this ſecond head, that which it attorded a3 
to Ou? preſen: purpoſe by Salt-Pctre, which being vifloiv's, 
4 aiflicicat quantity of common water, will ſeem to be loft 
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init, and to conſtitute with it one uniform fluid ſubſtance z 
but if a competent quantity of that water be boil'd (or per- 
mitted to exhale) away, and the remaining liquor be ſuf- 
fered to reſt a while, eſpecially in a cool place, the ſa- 
line particles will be re-uniting themſelves and by the ex- 
clufion of the aqueous parts, conſtitute ſtable and deter- 
minately-figur'd Ice-icles or Cryſtals. 

The conſideration of this may ſuggeſt to us another way, 
that ſeems quite contrary to the former, whereby ſome 
bodies may become firm and (olid, and that is by the inter- 
mingling of a due proportion of water or ſome other Li- 
quor. For, though the ſmall parts of ſuch fluid Bodies, 
being themſelves in motion, are apt to give thoſe of others 
ſuch an agitation as we have formerly taught that Flui- 
dity principally depends on it ſeems that the admiſſion of 
any Liquor muſt rather conduce to the making of a body 
fluid than confiſtent 3 yet if we conſult Experience, it 
will inſtruct us otherwiſe; for when I have taken either 
an equal or a double weight of Oyl of Vitriol and di- 
{till'd it warily from running Mercury ; very much the 
greater part of the Liquor would come over, and leave 
behind it a very white Powder conſiderably fixt, And if 
we examine|that familiar Produdion of Chymiſtry, Ader- 
curius dulcis (which they now uſe to make by ſubliming of 
together two parts of crude Mercury, with but one of 
Sublimate, which conſiſts chieily of Mercury already) we 
may find that in That which is counted the beſt, the 
fluid Body of Quick-filver is ſo contex'd with the Salts it 
carries upin Sablimation, that the dry and brittle Body 
they compoſe may contain far more (perhaps twice more) 
Quick-filver than Salt. And other Experiments may per- 
{wade us, that the mixture of a conventent Liquor may ce- 
ment bodies into one hard Concretion, which would ſcarce 
be compacted together otherwiſe. Nor is it againſt rea- 
fon that it ſhould beſo; for there may be —_—_— quali- 

cations 
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fications required to a body whillt it 1s conſtituting, and 
when it is conſtituted, and though the motion of the parts 
that make it up, oppoſe the firmneſs of a formed body, 
yet it may conduce to the making of a firm body : for 
when a great many hard Corpuſcles lye together looſe and 
incoherent, they do, as we formerly noted,cmulate a fluid 
body 3 whereas by the mixture of a Liquor, thoſe looſe 
Corpuſcles being for a while diſſociated and pur into mo» 
tion, they may after many Evolutions apply themſelves to 
one another after that manner that is moſt reqifite to 
make them touch one another claſely, and according toa 
oreater ſurface. Whereupon It often follows, that the 
Liquor in which they did formerly ſwim is either ſqueezd 
out upon their cloſing, or elſe ſo diſpers'd in ſmall parti- 
cles, and diſpos'd of among thoſe of the harder Corpuſcles, 
that they are unable to agitate them, or prejudice their 
mutual coheſion. 

And here to dilucidate the ſubject under conſideration 
by an ioſtance that ſeems very pertinent to it, we will make 
a further uſe of the Experiment formerly mention'd couch- 
ing the burning of Alabaſter : For if the powder, aftcr 
it has done boyling and has been ſufficiently burnt, and kept 
ſome hours (the moſt experienced Artificers oblerviog that 
it is notſo convenient tocmploy it preſently after it is taken 
off the fire) be well beatenand tempered up with fair wa- 
ter almoſt tothe confiſtence of thin pap, it the powder 
have been rightly prepard and ſkilfully remper'd, you 
ſhall ſee that fluid ſubſtance in a tew minutes of an hour 
be gin to ſet ( a» the Trades-men ſpeak) that is ro exchange 
Its Fluidity-for Firmneſs, ſo that if it were bctore caſt in- 
to a mould, it w1l] perfectly recala the figuic of the internal 
ſurface there, 

Now that io our mixture there is for a while ſuch an agt- 
tati n of the hard parts procuc'd upon the aftuſjon of the 
Waler, and afterwards an cxciulivn of the kupoitliacus war 
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ter, we may confirm partly by this, That when any con- 
{tderable quantity of burnt Alabaſter is tremper'd up with 
water, the mixture after a little time grows ſenſibly hot, 
and ſometimes continues ſo for a pretty while : and partly 
alfo by this, That having purpoſely for tryals ſake fill'd a 
new and good Glaſs-Vial, containing about half a pint, or 
pound, with the mixture we ſpeak of, and when it was top 
full, (topd it up very cloſe, the liquid mixture within lets 
than half an hour crack'd the Vial (though ſtanding io a 
window ) in ſeveral places, and at thoſe creviſes diſcharg'd 
It ſc]f of about a ſpoonful of clear water, the remaining 
' Mixture retainiog perfectly the figure and dimenſions of the 
Vial, and growing as hard as Chalk or ſomewhat harder, 
inſomuch that we were fainto imploy ſeveral ſtrokes with 
a ſtrong Iron to divide the mals. 

And let me here adde, that ſome other ſubſtances may 
this way afford much ſolider Bodies than burnt Alabaſter 
does: and therefore it may be a thing of good uſe toen- 
quire out and try what other Badies, eaſily to be procur'd, 
way be thus brought to a new and laſting Solidity. For 
the Learned Hydrographer, Fournier , ſpeaking of thoſe 
Damms or Digaes (as he calls them in his Language) which 
are ſometimes made in the Sea to ſecure Shipping, (as [ 
have ſeen at the Port of Genoa and elſewhere) after ha- 
ving toidus that the Romans made the faireſt Harbours in 
the World by the help ofa certain Sand to be met with ar 
Curma and Puteoli in the Kingdome of Naples, which Sand 

mingl'd with a third part of Quick-Iime ac- 
*, =, 4 cf wy quires in the water a flint-like hardneſs 5 ſub- 
7" Lan. C joyns this Obſervation of his own, J ay ven, 

&c. that is, I have ſeen (ſayes he) in Flanders 
near Towrnay a certain ſort of aſhes of Lime made of Mar- 
ble, which was excellent for any kind of work made in the 
water. For having madea Bed of great ſtones, they caſt 
upon them whole Bages full of ſuch aſhes inſtead of Mor- 


tar, 


L "* 
NJ (249) x : 


tar, andthe water betwixt the ſtones having temper'd up 
theſe aſhes, petrify'd them to that degree, that in a ſhort 
time they became as hard as Marble. Thus far He. But to 
purſue our former Diſcourſe, 
That alſo which we intimated of the conducivene(s of 
the various tumblings to and fro of the hard particles to 
their uniting into one firm concretion, ſeems confirmable 
by what we have obſcrv'd in ſome ſaline Liquors, eſpeci- 
ally certain parcels of Spirit of Harts-horn, which what- 
ever were the conſtitution of the ambient air, remain d 
fluid ſomeof them for many moaths,, after which the fa- 
line Corpuſcles began to ſhoot at the bottom of the re- 
maining Liquor into exquiſitely-figur'd Cryſtals, which at 
length grew copious enough. Forthis ſpontaneous coagu- 
lation of thelittle ſaline Bodies happening ſo late, it ſeemn- 
ed that it was preceded by almoſt innumerable evoluti- 
ons, which were fo many and fo various, that at length the 
little bodies came to obvert to each other thoſe parts of 
themſcives by which they might be belt faſten'd toget i: 
and conſtitutes a firm body. Which conjecture ſeed tt 
lefs improbable, becaule we could nor well imagine tho: 
this coogulition proceeded (as that of diſlolv'd Allium ang 
other Salis 18 wont to do.) from the evaporation of the 
ſuperfluous Liquor for the Glaſſes wherein what we have 
mentioned happen'd being carefully (top'd , there was no 
danger of ſuch an avolation, and it any thing could get a- 
way, it muſt have been the ſabtil peircing and fugitive Spi- 
rit, (which indeed, as my Nole had inform'd me, does of- 
tentimes penetrate ordinary (topples) for the flying away 
of thoſe volatile parts would only have left the remaining 
Liquor more aqueous, And *tis well known to thoſe 
that deal with ſuch kind of Liquors, that the more a- 
queous they are, the lf» apt they are to Cryſtallize, 
And however it will ſerve our tura, that there was 
but an inſenlible diminution of the Liquor upon the 
K k receſs 
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receſſe of whatever it was that got thrdagh the 
Cork. 

To the ſame purpoſe | remember alſo, that having in a 
Cryſtal Vial carefully kept a pretty quantity of well-co- 
lour'd Tircture of Amber, made with pure Spirit of Wine, 
it remain'd fluid for a year or two, and during that time 
preſented us with a ſtrange Phxnomenon that belongs to 

= 2 RIOG other papers. * But having been abſent 
non is partly deſerib'a for two or three years from the place 
at large inone of the where we lock'd it up, we found, when 
Authors thylico-Me- ye came a8pain to look upon it, that 
IT hol it had Rmurty remain'd 
fluid ſolong, yet feveral yellow lumps of Amber, almoſt 
like Beads, with one fide flat, had here and there faſten'd 
themſelves partly tothe bottom, and partly tothe ſides of 
the Glaſs : thereſt of whoſe internal ſurface continues yet 
tranſparent. 

Another thing whereby bodies become (table 1s, the ad- 
miſſion of adventitious Corpuſcles into their Pores and re- 
ceſles. And of the wayes by which theſe foreign Corpul- 
cles may bring the ſubſtance they invade to be compact, 
theſe four appear the chief. 

Firſt then, the adventitious Corpulcles we ſpeak of may 
produce ſtability in the matter they pervade, by expel- 
liog thence thoſe voluble particles which, whilſt they 
continu'd 1n it, did by their ſhape unfit for coheſion, or by 
their motion oppoſe the coalition, or diſturb the Reſt 
of the other particles whereof the Body conſiſted. But of 
this having already diſcourſed, proceed we to what 1sto 
follow. ; 

To the next place then, foreign Bodies may contribute to 
the ſtability of a ſubſtance they get into, by hindering the 
motion of the little Bodies that conſtitute it. 

And thirdly, ſuch advenient Bodies, eſpecially if they be 
not of the ſmalleſt ſize, may produce a firmneſs in the ſub- 
{tance 
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ſtance whictThey get into, by con ticuting with the par- 
ticles it conſiſts of, Corpuſcles more unapt for motion, and 
fitted for mutual coheſion. 

Theſe two we mention together, becauſe that very of- 
ten Nature 1mploys them together for the introducing of 
ſtability into Matter, 

To theſe ſeems to be reducible the way of turning the 
fluid body of milk into cruds by the mixture of a little 
Runnet, whoſe ſaline particles pervading the body of the 
milk, do not only make a commotioa in the parts of it, but 
faſten the branched particles of it to oneanother, and with 
them conſtitute a body of another texture. than was the 
milk 3 and the weight of theſe crudled bodies reducing 
them by degrees into acloſer order, does, whillt it prefles 
them together, ſqueeze out the thinner and more ſerous Li- 
quor, which the Runnet was unable to coagulate, and 
which being thus ſever'd from the grofler parts of the 
milk, may well be more fluid than milk it ſelf is wont to 
be. And that there is ſome coalitiun of the particles of 
the Runnet with the coagulated ones of the milk, may ap- 
pear by the complaints that Houſwives ſometimes make 
of their Dairy-maids, that the Cneeſes taſt too ſtrong of 
the Runnet, when too great a proportion of it has been 
mingled with the milk. And though we aſcrib'd the 
crudling of the milk to the ſaline particles of the Runner, 
we ignore not that not only common Runnet, but alſo di- 
verſe juices of herbs will crudle milk, as is well known in 
thoſe parts of Italy where Cheeſe is mate without Runner. 
But we made eſpecial mention of the ſaline Corpulcles of 
the Runnet, becauſe really Houſwives are wont to falt it, 
and-becauſe ſaline Liquors do manifeſtly and powerfully 
operate in the coagulation of milk, which may be crud- 
led by juice of Limons, andI know not how many other 
Acid Salts. And to manifeſt -yet further the coagulative 
power of thew, we have ſometimes in about a minute of 
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an hour arreſted the Fluidity of new milk, and turo'd it 
into a crudle ſubſtance, only by dexterouſly mingling with 
it a few drops of good Oyl of Vitriol. But of the ef- 
fe(ts of various Salts upon milk we elſewhere may, and 
therefore {hall not now. diſcourſe. 

Between this laſt recited Experiment, and the two fol- 
lowing ones, 'twill not be improper to inſert the 1mmedi- 
ately enſuing one, for the Affinity which it ſeems (in 
different reſpeAs) to have with both. 

[ remember ( then ) that I divers years ago prepar'd a 
Salt, which either was, or at leaſt anſwer'd well ro the 
qualities afcrib'd to that whichis now called Glauberns's 
Sal Mirabilis, which ſeem'd to have 1n it a coagulative 
power, in reference to common Warer. For whereas Salt 
of Tartar, Common Salt, Nitre, &*c. being diſſoly'd in 
Water, doupon evaporation of a ſufficient quantity of 
that Water, recover indeed their priſtine Saline Forms, yet 
they do but coagulate themſelves, without concozgula- 
ting with them, either any Water, or at leaſt ſo much, as 
Chymiſts have thought worth the taking notice of : 
Whereas this Salt we ſpeak of, being piepar'd tor rhe pur- 
poſe, and diflolv'd in a convenient quantity of Water, 
does upon its recoagulation fo diſpoſe of the aqueous Par- 
ticles, among Its own Saline ones, that it the Experiment 
be well and carefully made, almoſt ther whole mizrure 
will ſhoot together into fine Chryſtals that icem to be of 
an. uniform Subſtance, and are confiſtent enough to be 
even brittle, and to endure to be pulveriz'd, fitted, &c. 
though the Concretion may have. ſuch a Proportion of 
Water in it, that (asI remember) when the Experiment 
ſucceeded well, from three parts of Water anc but one of 
Salt, I had about four parts of Cryſtals. 

I ne<d not tell you that this Salt ſcems-to have a ſome- 

what more then ordi-.ary Reſcmblance of a irue Coagu- 
{vm,fince it reduces fo much water into a ſtable conſtiien 
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yetit doe$1n K, contemptible proportion materially cons 
cur to the Body produc'd, But I may hereafter (which 
muſt not do now) entertain you about a Salt of a diftc- 
ring kind from this 3 and which put me upon conſidering, 
whether there may not be a Coagulum more properly ſo 
calld of Common Water, which may io a very ſmall pro- 
portion operate upon a great quantity of that Liquor, as 
Runnet does on Milk. 

I have not yet cxamined whether it will be ſufficient to 
refer meerly to the fecond and third ways lately menti- 
on'd of making Bodies become ſtable in the Phzxnomena 


I am about to ſpeak of, or whether it may be reaſonably 


ſuppos'd Candadded as a fifth way) that the Bodies to be 
coagulated may (10 great part) be brought to be ſoz by 
fo ating upon the Bodies to which they are pur, that the 
Agent Liquor (1f I may fo ſpeak) does by its action com- 
n unicate to the ſubje it works on, or loſe upon ſome o- 
ther account ſome ſubtle parts whoſe abſence fits the dif- 
pos'd remaining Fluid for ſuch a Coheſton,as may ſuffice to 
make a Body be (though very loft, yet) confiltent. But 
| bowever*twill not be amiſs-to take ome notice of FE fleCts, 
which, what e're the cauſe be, belong to the Hiſtory of 
Fluidity and Firmnels. 

I ſome years fince prepar'd a Subſtance of a whitiſh co- 
lour, which would not only deſtroy the Fluidity of fume 
other Liquors, but would give a confiltency to a porable 
proportion cf Oyl of Vitriol it ſelf, though the parts of 
this Liquor be prefum'd, upon the ſcore of its corrolii e- 
nefs, and 1's aptneſs to grow very hot with many other Bo- 
dies and make them finoke, to be. very vehemently agt- 
tated, 

 AndIremember that Þ ſometimes ſhew d the curious a 
Glaſs Vizl well fteprt, upon the bottom of which lay a lit- 
tle of this newly mention'd whinfa powder. over whicn 

there ras a conitierable proportion of Oyl of V: 
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conſiſtent Forch without ſeeming to have dry hiog to do 
with the Powder,as indeed it had been only pour:d upon it, 
and ſuffer'd to ſtand in the cold for ſome time (which if I 
miſtake not was a day or two) at the end of which the 
above mention'd change was wrought on the Liquor by 
the powder which did not appear to be diſlolv'd thereby. 
Which Phaznomenon ſeenvd indeed to argue, that there 
happers'd in this Experiment (that was not the only. one 
of the kind I then made) ſomething like the coagulation 
formerly mention'd of Quickſilver by the Vapour of Lead, 
ſome ſubtle parts of the Coagulator, it I may fo call it, in- 
viſibly pervading the Liquor whoſe Fluidity was to be 
ſuſpended, though it ſeem not improbable to me, that the 
effe&t produc'd might depend upon both cauſes, this 
new!y cxpreſs'd, and the other a little abovemention'd 3 
where I gueſs'd that a change of Texture, and thereby of 
Confiſtence in the Menſtruum, might be the reſult of the 
Operation of the Aerſtrunm, and the Body it adts upon, 
And becauſe this powder is not fo eafte to be prepar'd, [ 
ſhall adde that you may (though not ſo well as by the 
newfy mention'd way) ſee the Coagulation of a Menſtrunn 
upon a firm Body which it does not ſeem to difloive by 
the enſuiog Experiment, Take Cryſtals of Salt-Petre very 
well dryed, but not powder, and gently pouring on it 
in a Glaſs Vial ſome good Oyl of Vitriol till it ſwim about 
half an Inch, or perhaps more above the Salt, leave the 
Vialclosd with a cover of Paper in a cool quiet place, 
where it may not be ſhaken; and if the Tryal ſucceed with 
you as did it with me, the Liquor will,though flowly, fo 
ſettle it ſelf about the Nitre, that though you incline the 
Vial to any fide(or perhaps turn it uplide down) it will not 
runout; and I have ſometimes taken notice of little Sa- 
line Bodies, and as it were Fibres, that ſeem'd to keepthe 
parts of the mixture united together. I made alſo ſome 
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and ſome other Bodies, the Phznomena of which Tryals, 
did not oblige me to renounce the lately mention'd Con- 
jetures about the cauſes of ſuch changes of conſiſtency in 
Liquors, asI have been ſpeaking of : For I ſtill think it 
highly probable that the beſt Coagulator I have met with 
acts but as a finer ſort of Runnet, which in an 1nconfidera- 
ble quantity really diſperſes material parts of it ſelf 
through the Liquor to be wrought on, though theſe 
when the Coagulator is a conſiſtent Body, be perchance 
ſo few or ſubtle as not to make any Viſible diminution of 
the Body it parts with. 

A more eminent Example to our preſent purpoſe may 
be afforded us Sometimes (for I am ſure the Experiment 
will not Always ſucceed) by the notable way of coagula- 
tiog Quick-ſilver, and thereby turning it from a fluid into 
a firm body by the vagpur of melted Lead, in which when 
itis taken off the fire ( but before it be quite grown hard 
again) alittle cavity muſt be made with a pebble or a ſtick, 
that the Quickſilver tied up ina rag may be nimbly put 
1ato that hole, and be congeal'd by the permeating ſteam of 
the cooling lead. Which Effet may be leſs hopefully expe- 
ted by the way wont to be preſcribd by Authors (moſt of 
whom | doubt never madetryal of it) then by another that 
I have practis'd and may on another occafion {hew you. 
And that ſome metalline ſteam does really iavade the 
Quickſilver, ſeems probable by the waſting of Lead by 
fuſion, and by the operations aſcrib'd by Chymilts to the 
fume of Lead upon Gold, about which | may elſewhere 
tell you what is come to my Knowledge. 

And I remember that not long (ſince, an ingenious Phy- 
fician of my acquaintance keeping ſome Lead long in futi- 
on to reduce it per ſe intoa Caix, and holding his head of- 
ten over rhe melting pot to obſerve the alterations of the 
metal, was ſuddenly purg'd diverſe times both upwards 


and dowawards, which both he and I aſcribd to the Sa- 
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turnine exhalations. And though 1 ſulpedted the Congela- 
tion formerly-mention'd might proceed from theegreſs of 
ſoine {uvti] ſubſtance that formerly agitated, but after de- 
ſerted, the Mercuriai Corpuſcles; yet that the Concretion 
of the Quick-filver might be effefted by ſome benumbiog 
vapour of the Lead, ſeems confirmable by a notable ac- 
cident that befel that famous Geometrician Doctor Wallis, 
who related it to me as a Phxnomenon he knew not well 
what to make of ; namely, That he and other Learned 
Men at Oxford being minded to make the Experiment un- 
der conſideration, they found that upon the firſt fuſion 
of the Lead the immerſed Quick-filver was very well co- 
agulated by it 3 but when they came to melt itthe ſecond 
time, and put new Qui-kfilver 1oto it, the Experiment 
wou!d not ſucceed, at which they wonder'd, finding by 
ITryals that the Lead might be ſoealily deprived of its 
power of hardning Quick-filver. That this Obſervation 
will always hold true, I am not apt to believe z but that 
ſuch Learned and Candid Naturaliſts ſhould either be mi- 
ſtakenin makivg it, or miſ-relate it, 'twere injurious to 
fuſpe&t : wherefore ſuppoſing that to have then at leaft 
havper'd which one of them regiſtred in writiog,and more 
then one of them told me; it ſeems to countenance what 
we bave deliver'd, and looks as if according to our Do- 
Ctrine there were in Lead a coagulative (team or Spirit,and 
yet (at leaſt in that parcel of metal) in ſo ſmall a propor- 
tion. as that it almoſt totally diflodges or ſpends it ſelf upon 
the firſt opportunity it meets with of paſſing into Quick- 
ſilver. 

We have elſewhere to another purpoſe mention d our 
having ſometimes (for, as we there advertiſe, it wi}] not 
always ſucceed) made an Experiment which ſeems of kin 
to the former, and maygive much light to the maiter un- 
der conſideration, and it was this; We pour'd upon Aqua 


fortis common Sallet Oyl, which floted together at the on 
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of it, but afier ſome bours had its texture ſo changed by 
the aſcending {teams or other ſubtle ioftquating particles 
of the ſaline Liquor, that it was turn'd into a white con- 
ſiſtent (and ſometimes a brittle) body like Butter, remaia- 
iog all in one Cake on the top of the Menſtruum. And the 
like Experiment (but in a longer time) we have perform'd 
with expreſs'd Oyl of ſweet Almonds inſtead of common 
And to ſhew further, how much the operation of the 
ſame viſible Agent may be diverſified as to the ProduGtion 
of Fluidity or Firmneſs, according to the differing diſpo- 
ſitions of the Bodies it atts on. I have ſometimes (I re- 
member) taken the ſame Aqua Fortis, or Spirit of Nitre 
wherewith I had coagulated expreſs'd Oyl of Olives, and 
having pour 'd it off fromthe Butter-like Subſtance :; I caſt 
into it ſome good Camphire, which without. heat was 
thereby reduc'd into an Oyl, that retain'd a diſtin Super- 
ficies from the Mernſtranm which it ſwam upon, and would 
not incorporate with, ſo that the ſame numerical er- 
ſiruum without the help of any degree of fire, turn'd 
a brittle Body into a Liquor, and the Liquor into a brit- 
tle Body (for ſuch is the Subftance that may be made of 
common Oyl, if it be ſuffer'd to float long enough upon 
the coagulating Liquor) which brittle Subſtance (to adde 
that uponthe by) ſeem'd to have receiv'd a more durable 
alteration from the ſteams of the AMenſirunm then was ex- 
peed. For not only when melted with fire, it would 
upon refrigeration recover its conliſtence wirhout be- 
coming again fluid, as when'twas in the form of Oyl ; but 
I madea Tryal or two without ſucceſs to reduce it to a 
Liquor by mixing it with Oyl of Tartar per Deliquinm, 
which, you know, has a great Faculty to find out and 
mortifie Acid Spirits, ſuch as thoſe of the Nitre or Aqua 
Fortis that had (whether as meer Acids 1 now examine nor) 


coagulated our Oyl. 
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* The fourth and laſt way whereby Corpuſcles entring 
from without into a Body may give it a ſtable confiſtence, 
is by making ſuch a commotion in the parts of it, as may 
make them apply themſelves one to another according 
to a greater ſurface , or otherwiſe complicate and dif- 
poſe them after the manner requiſite to make them ſtick 
together. 

This way of making Bodies become conſiſtent, is ſeldom 
or never employ'd by Nature without the concurrence of 
{ome of the other ways already mention'd : bur we have 
diſtinguiſh'd it from the two laſt recited, becauſe in them 
we {ſuppoſe that ſome of the adventitious Corpuſcles are 
ſtop'd in the body to whole firmneſs they conduce, and 
(though perhaps but in a very conſiderable proportion) 
do concur to make it up z whereas here we ſuppoſe that 
without materially concurring to conſtitute the body they 
work upon, they do only agitate and variouſly move the 
particles it confiſts of, perhaps breaking ſome, bending 
and twiſting others, and in a word ſo altering the Tex- 
ture, that the parts that did formerly either move ſepa- 
rately, or adhere together but locily, are now reduced to 
a cloſer order, or a more implicated Texture, and there- 
by more firmly connected to one another. That the bare 
difpolition of the parts of a body in reference to each 0- 
ther, without any addition of forein matter, may do much 
towards ſtability, we may fee both in ſome examples for- 
merly mention'd, and in Oſter wands, which when Iying 
loofly in an heap together may each of them very caſily 
be diſſociated from the reſt z but when they are breaded 
into a Basket, they cohere ſo ſtrongly, that when you take 
upany one of them, you ſhall take up all the reſt. To 
which may be added thoſe many obvious though per- 
haps unheeded Inſtances wherein by the bare Texture 
of the ſlender hair or filaments whereof Wool or Silk 
conſiſts, Cloth, Silk-ſtockins, and many other durable 
Gar- 
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Garments-are made by 1lliterate Tradeſmen. 

We may alfo obſerve the force of bare motion in altering 
thetexture, and thereby the conſiſtence of bodies by the 
common way of Churning, for there the external impulſe 
ofthe Churn makes agreat commotion in the parts of the 
: Cream, and tumbles and ſhuffles them perpetually to and 
froamong themſclves, whereupon it happens, that the more 
branched Corpuſcles meeting with one another are in- 
tangled, and thereby ſeparated from the reſt, and after ma- 
ny occurſions all theſe parts are at length faſten'd to one 
another, and excluding thoſe of the Butter-milk, which 
ſeem not ſo conveniently ſhap'd for mutual coheſion, do 
conſtitute Butter ; which is wont to be made yet more con- 
ſiſtent, or rather more compact, by being beaten or other- 
wiſe compreſs'd, as the parts thereby reduced into a cloſer 
order ſqueeze out the fluid Butter-milk that was intercept- 
ed among them. 

It will perhaps be thought more ſtrange that a fluid Bo- 
dy, nay adiſtilld Liquor which is very volatile and pafles 
for ſimple and Homogeneous, and is at leaſt far leſs com- 
pounded than milk, ſhould by motion, without the mixture 
of any new matter, be made coherent : and therefore hope 
that it will not only ſecond the Example newly alleg'd, bitt 
likewiſe confirm ſome main points of our Doctrine touch- 
Ing Firmneſs, if we obſerve that ev'n the Chymical Oyl of 
Turpentine, which paſſes for one of the Principles or Ele- 
ments of that Body, may be in great part, if not wholly, 
coagulated without addition. AndG yet (not to anticipate 
what I may have occafion to deliver elſewhere concerning 
this Experiment ). I ſhall now only relate, That enquiring 
a while fince of a very expert Chymiſt, whether he had not 
ſometimes obſerv'd (which I have often done, as I elſewhere 
declare) Oyl of Turpentine to begin to coagulate if it 
were often diſtill'd 5 he went with me to his Laboratory, 
and there let me ſee in a Receiver ſome Oyl of Turpentine 
LE9 - which 
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which he had often diſti'1'd over per ſe, in good part co- 

agulated into a whitiſh and confiſtent Body : affirming al- 
ſo to me, that he had ſometimes by frequent Diſtillations, 
without Addition, obtain'd from clear Oyl of Turpentine 
a far greater proportion of ſuch a ſtable ſubſtance. Whoſe 
conliſtence, whether it ſhould be aſcrib'd to the fires break- 
ing the Oyly Corpuſcles into parts more fit for mutual 
cohelion, or whether it proceed from a new texture of the 
ſame Corpuſcles, only chancing by. thoſe various Evoluti- 
ons to be diſpos'd after ſuch another manner as to compli- 
cate or otherwiſe connet them, I need not now ſpend time 
toenquire ; lince 'tis enough for my preſent purpoſe, that 
inthis example we have one that declares, how much ev'n 
motion without the Addition of any ſenſible ſubſtance may 
in ſome caſcs conduce to Firmnelſs, 

And here toilluſtrate our Doctrine about this Quality 
and Fluidity, by fhewing what the inteſtine motion of the 
parts, even without the affiſtance of adventitious heat, 
may do, to make a Body change tts confilttence according-to 
the previous diſpolition of the matter, and become of firm, 
fluid : as welately ſaw Oyl of Turpentine made of fluid, 
firm. I will adde on this occaſion what I obſerved of Oyl 
of Wax diſtilled ina Retort with an Additament of the like 
nature with that I formerly mentioned, when I ſpoke of 
the fluid Oyl drawn from Oyl of Olives. For this Oyl of 
Wax, thuugh at firſt it came over for the moſt part, if not 
totally, inthe form ofa Butter ; yet by ſtanding on a ſbelf 
( and that not in a hot place, as a Stove or Laboratory ) I 
obſerved it little by little to reſolve intoa tranſparent Oy], 
and purpoſely enquiring of him that lookt after it, whe- 
ther or no this efteCt might not be aſcribed to the increaſed 
warmth of the Weather, he aflured me ofthe coatrary, ha- 
ving taken notice what effeCts.che changes of Weather had 
upon it, 

But whatif we ſhould fay, that fuidneſs and . ſtability 
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depends ſo much upon the texture of the parts, that by the 
change of that texture the ſame parts may be made to con- 
ſtitute either a fluid or a dry body, and that permanently 
to0? Theſe laſt wordsI adde, becauſe of what may be ſaid 
to this purpoſe concerning the change of water into Ice, and 
Iceinto water, and of metals into fluid or hard bodies, by 
fuſion and refrigeration : for in theſe examples the acquired 
hardneſs of water and fluidity of metals may be preſently 
loſt upon the bare removal of thoſe bodies into a tempe- 
rateairz whereas inthe inſtance we are to give, the acqui- 
red texture is ſo durable, that without an extream external 
violence, ſuch as would deſtroy moſt other ſtable bodies, 
it is not to be deſtroyed. And this inſtance is aftorded us 
by that admirable Repoſitory of Natures wonders, Quick- 
filver: for if ſome Ounces of this fluid mineral be put iato a 
convenient glaſs veſſel, and that veſſel be firſt exaftly 
ſtop'd and kept for 6, 8, or 10 weeks ( or longer, if need 
be) ina fand Furnace whoſe heat may be ſtrong and con- 
ſtant, the Corpulcles that conſtitute the Quick-(ilver will, 
after innumerable revoJutions, and perhaps bendiogs , 
twiſtings, and other changes, be (0 conneCted to one anc- 
ther, that inſtead of a fluid Body, they will appear in the 
form of a red powder, that Chymiſts Precipitate per /e - 
Which change is ſounexampl'd, that though among the 
more curious Spagyriſts it be very well known, yet many 
Naturaliſts cannot eaſily be brought to believe it 3 whom 
to convince of the poſſibility of it by a much lefs tedious 
preparation, I take half a pound or a pound of Quick- 
filver, and with a ſtrong fire diſtil it out of aglaſsRetort, 
and for the moſt part there will remain in the bottom and 
about the ſides of the veſſel a little red powder, which 


ſeemsto be nothing but part of the fluid body, {moſt ex o- 


ſed to the aCtion of the fire) turned into 2 dry one io eight 
or ten hours ſpace. | _ 
After. what manner.the fire produces 1o odde a change 
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in the Quick-filver, I donot preſume toknow. *'Tis true, 
that though the parts of Liquors do, as we have formerly 
taught, touch one another but in part of their ſuperficies, 
yet they all of them ſeem to have ſome degree of viſcofity, 
or ſome ſlight and looſe complication or other kind of Ad- 
hefion of parts, as appears by their being ſo eaſily contex- 
ed into thoſe thin membranes or films we ca]l bubbles, in- 
ſomuch that not only Spirit of Wine, that ſeems the moſt 
light, and moſt fluid of Liquors, will afford bubbles, but 
( what may ſeem ſtrange ) we have divers times purpoſely 
obſerv'd, that Quick-filver it ſelf, as ponderous as it is, ef- 
pecially being ſuffer*'d to fall in a flender ſtream into a 
veſſel almoſt full of the ſame mineral, will afford bubbſes 
numerous and large enough, although (as thoſe alfo of the 
Spirit of Wine) quickly vaniſhing. 

And hence it might be imagin'd, that in the operation 
we are treating of ſome ſuch change is made in the Quick- 
ſilver, as we formerly obſery'd tobe made in the white of a 
Egg, when by a new diſpoſition of its parts, either heat or 
beatipg it makes 1t a kind of ftable body , or elſe it might be 
pretended, that there is a variety of parts argu'd to be in 
Quick-filver by the great variety of its effects upon other 
bodies, and that by the frequent evolutions which the fire 
makes of thoſe parts among themſelves, they . come at 
length to be ſo appli'd to one another, that either they lock 
intocach other as it were, or {lip upon one anothers ſur- 
face in ſuch a manner as that as much of their ſurfaces 
immediately touch one another as is requiſite to make them 
cohere, aswe formerly mention'd of ſeveral very ſmooth 
pieces of glaſs mutually adhering without any other Ce- 
ment than the corgruity and immediate contact of their 
ſurfaces, But though theſe ConjeCtures and divers others 
. might be propov'd, yet I fear all of them would prove but 
meer Conje@ures. Nor were we much affiſted to make 


better by lookipg upon our Mercurial precipitate in one = 
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the beſt Magnifying Glaſſes in the World; for what we 
there diſcover d was only, that the red powder had in it 
many Corpulcles of ſundry other colours, and that the 
little grains of powder ſeem'd to be of no determinate 
ſhape, but look'd like ſlender fragments of Red Coral - and 
having but ſome ſmall duſt of a ſhining precipitate of 
Gold and Mercury into the fame Augmenting Glaſs, all we 
could diſcern was, that the little grains of this precipitate 
difter'd from thoſe of that made of Mercury alone, in that 
theſe (which a Chymiſt would take notice of ) were fo 
tranſparent throughout, that one would verily think he 
beheld the beſt ſort of thoſe precious Stones-Gold-ſmiths 
call Granats. Butthough we pretend not to make out 
how the new Texture is producd in the Quickſilver, yet 
to make it ſtill more evident that its change of conſiltence 
proceeds from its change of Texture, we will adde, that 
having a great curioſity to try whether our powder could 
not be made fluid again, I procur'd ſome precipitate per ſe 
ofa Perſon who formerly lived with me, and was expert 
in many Mercurial operations,and preſented me ſome of his 
own making : this being weigh'd and put into a conveni- 
ent glaſs was carefully preſs'd with a naked fire (which 
ſhould be ſtronger than that wherewith it was precipita- 
ted) and at length it roſe by degrees in fumes, which ſertld 
ia the neck of the Glaſs in many drops of reviv'd running 
Mercury 3 all which being collected into one, we found 
that there wanted but about a ſixth or ſeventh part of what 
we had put in, and we ſuppos'd we ſhvuld not have want- 
ed that neither, but that the vehemence of the fire had 
melted the glaſs, which ſwallow'd upa part of the powder 
that made a great ſhew through it, after what was coll1- 
quated had been remov'd from the fire. 

This Experiment brings into my mind another that 
was judg'd uncommon enough,and it was This: Being not 
long (ince maſter of about half an ounce of a certain Mer- 
cucy, 
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cuty, which ſome ways of examining it that I had em- 
ploy'd, induc'd me to think Mercury of Saturn; I ima- - 
gin'd (for ſome reaſons) that it might be made very ſer- 
viceable to confirm our Doctrine touching Fluidity and 
Firmneſs. And accordingly I found upon Tryal, that 1 
could, barely by ſhaking it long, reduce it to a black 
powder : in which form it would continue as long as I 
pleaſe to let it doſo. And when to the By-ſtanders there 
appear'd nothing in it that gave ſuſpition of a fluid Body, 
I could in a Trice, only by dexterouſly rubbing it in a 
ſmall Marble Mortar, reduce it little by little into run- 
nipg Mercury, as it had been before. Which quick paſ- 
ſage from one quality to another, being made, not only 
without the help of Fire, but without adding or taking 
away any viſible Subſtance, prov'd no ignoble Inſtance, 
how much Motion and Reſt, and the thence eaſily reſult- 
ing Texture of the Component Corpuſlcles of a Portion of 
Matter, may contribute to its Fluidity or Firmneſs. 

From the Experiment of precipitating Quick-filver 
per ſe, and from ſome other things, partly deliver'd al- 
ready, and partly to be deliver'd by and by, we may learn 
what to think of the opinion of ſome Eminent Modern 
Philoſophers who teach, that a fluid body is always divi- 
ſible into bodies equally fluid, as Quantity into quanti- 
ties, asif the particles of fluid Bodies mult alſo be fluid 
. themſelves : for by themit ſeems to appear, that Quick- 
ſilver, and ſome other other actually fluid Bodies confiſt 
very much of hard Corpuſcles, fince by the change of 
their Texture they may be deprived of their Fluidity and 
become ſtable. We ſee alfo that the ſtiff and folid par- 
ticles of Salts diflolv'd in common water, and of Silver 
difſolv'd in Aqua fortis, being by thoſe Liquors ſufficients 
ly diflociated and ſeparately agitated, do with them con- 
ſtitute fluid Bodies. And we have elſewhere mention'd 
to another purpoſe an Experiment which may not imper- 
tinently 
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tinently be repeated here, namely, that by putting toge- 
ther inio aglaſs Retort one part of Quickſilver and four 
of coinm2n Oyl of Vitriol, and diſtilling them in a ſand 
Furnz:c wi'haſtrong fire, there remain'd in the bottom 
of tf... Y.i{lo! a ponderous Calx or Powder, fo far from 
bin Bnid, thatit was but in part difſoluble in water : 
and thit which ſeems to prove that in the very liquid Oyl 
of Vitriol, though a diſtil4 Liquor, the ſaline Curpuſcles 
that chiefly compoſe it, doretain their ſtifin«{> (generally 
to be found in undiſtill'd Salts) 1s, that by ſtceping our 
Calx in fair water, we could ſeparate from it a conſtdera- 
ble quantity of particles, which upon the evaporation of 
the water coagulated into ſtore of ſaline and brittle bg. 
dies. And that theſe proceeded rather from tt 5 5/:47- 
ſfiruum than the metal, we were induc'd to think, bv» 5 
ſerving the dry Calx, before any water was pour'd 01; + : 
for though the ſaline part of the Mixture did not 
weigh (perhaps any thing near) ſo much asthe Mercurtal 
diſtindtly did, yet the Aggregate or Mixture did weigh 
a great deal more thanghe Quickſilver did when it was 
putin; and the Oyl of Vitriol that was abſtracted, a great 
deal leſs than it did before it was committed to diſtilla- 
tion, Nay, I once or twice obſerv'd ina glaſs, where I 
kepr a quantity of Oyl of Vitriol, that there did ſponta- 
neouſly faſten themſelves to the ſides little ſaline Cryitais, 
which when I took out, I found hard and brittle 5 but 
when had for tryal ſake exposd them to the air, they 
preſently reſum'd a fluid form, and appear+d to be Oyl of 
Vitriol. In the Obſervation alſo lately mention d con- 
cerning the ſpontaneous coagulation of Spirit of Harts- 
horn, it ſeems evident, that Bodies which are all or moſt 
of them hard, and appear ſo when they are commodiouſly 
conneCted to each other, may yet conſtitutea fluid body 
when they are reduc'd to ſufficient ſmallneſs, and put 
into a convenient motion. And indeed, it the leaſt par- 
M a ticles 
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ticles of fluid bodies were not (many of them at leaſt) in- 
dowed with their determinate bigneſs and ſhapes, but that 
ſuch fluid bodies could be always divided into particles 
fluid alſo, how comes it to paſs that ſome Liquors cannot 
pierce into or moiſten ſome bodies which are eafily pervi- 
ous to other Liquors ? forifthe particles of the excluded 
Liquor were of neceſlity always diviſible into fluid ones, 
there ſcems no reafon why they ſhould not be ſub-divided 
Into ſo very ſmall ones, as tha: no pores can be ſuppos'd 
little or odly figur'd cnough to keep them our. 

Tis true 1ndeed, that as 1: 18 hard to demonſtrate, ſo it is 
not eaſftero diiprove, that the matter whereof fluid bodies 
coniiitis capsvle of being indefinitely divided: and it may 
be granted too, that by how much the ſmaller parts a body 
is divided into, by-ſo much the more eafily, Ceteris pari- 
bus, are the parts of that body to be put 1nto motion. But 
this diviſibility of a fluid body into perpetually lefler and 
leſſer parts belongs not to it properly as1t1s Fluid, but as 
it is a Body, ſuch diviſibility, if ſuppos'd true, being a 
primary affection of matter it ſelf, and belonging as well 
to thoule portions of it that are hard as to thoſe that are 
fluiJ. -And though it were admitted, that ſuch an end- 
leſs diviſion as 1s preſum'd might be made M-ntally (as they 
ſpeak in the Schools) that is by the thought or operation 
of the mind, yet it would remain a great queſtion whe- 
ther or no Nature does actually ſo far mince and ſub-di- 
vide Bodics : as may appear by what has been freſhly no- 
ted. And Lowever, lit is not only requiſite tothe conftitutt- 
on of a fluid body that the parts of it be ſmall enough, but 
that they be alſo aftually mov'd. For we obſerv'd not 
long fince, that the duſt of Alabaſtar put into motion did 
(though its Corpuſcles were not inſenfible) emulate a fluid 
Budy, and immediatcly ceas'd to be fluid when they ceas'd 
tobe agitated: whereas the particles of water, as minute 
and apt asthey are to conſtitute a fluid ſubſtance, do = 
MaxXe 
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make that hard and brittle body we call Ice, when thoſe 
lictle particles upon what account foever are reduced to 
be at reſt. 

By what has been hitherto diſcours'l, we may alſo be 
aſſiſted ro judge of the Dodtrine of the Chy miſts, who 
teach thatin all Bodies, Coagulation, Stability, Hardneſs 
and Brittlenefs depend upon Salt: for though what above 
has been ſaid of Crudling of milk by ſaline Liquors, and the 
hardneſs and brittleneſls obvious in Salts themſelves, 
may keep us from denying that the ſaline principle is very 
powerful in the coagulation of fome bodies, and does pro- 
duce much firmneſs or even brittleneſs 10 many or molt of 
the concretes wherein it 1s predominant ; yet this hard- 
ning power of Salt ſeems not-to proceed from any peculiar 
and inexplicable property it has to coagulate other bodies 
or make them compact, but from the ſhape and motion of 
its Corpulcles, which it ſeems are more fitted by Nature 
than thoſe of many other Concretes to inftnuate them- 
{elves into the pores of other bodies, and faſten their par- 
ticles to themſelves, and to one another, either by wedg- 
ing their Corpuſcles together, or by their (tiff and fI-nder 
parts, or their ſharp angles or edges picrcing diverſe of 
them together 3 as when many Pieces of Paper are kept 
from ſcattering by a Wire that runs through them, or as 
when a Knife takes up at once diverſe pieces of Bread and 
Meat by being ſtuck into them all. But whenſoever there 
is ia the conſtituent parts of the body a f{ufhicient fitneſs and 
diſpoſition to adhere firmly to one another, Nature may 
of thoſe parts compoſt a ſtable body,whether they abound 
12 Saitorno, itnot being ſo much upon Chymical Pria- 
ciples, or ev'n upon the Predominancy or Plenty of any one 
Ingredienr,as upon the ſhape and motion ofthe component 
parts of bodies, that their Fluidity and Firmoeſs depend. 
{ will not here urge that Salts are generally eeducible by 
an eaſie mixtwe with water into the form of Liquors ; nor 
Mm 2 that 
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that Sea-ſalt, Salt of Tartar, and diverſe other ſorts of 
Salts, will of themſelves, ev'n in the Air, if not very dry, 
aſſume the form of fluid Bodies; nor yet will l preſs the 
ſhortly to be mention'd Example of Cora], which is con- 
fidently affirmed to be ſoft whilſt it remains in the 
Salt water, and to grow hard when taken out of it. I will 
not here, I ſay, preſs theſe and the like Arguments, but con- 
tent my ſelf to have hinted them, becauſe they are ſuch 
as I cannot well in few words make out and vindicate. 
Wherefore I {ha!l rather demand, what Salt can be made 
appear to paſs out of the body of mclted Lead into that of 
Quizkſilver, to perform init the coagulation abovemen- 
tion'd? What acceſſion of Salt is there to be obſerv'd, 
when running Mercury is precipitated per ſe into a pow- 
der? and how will it be prov'd, that when 1n a well-ſtop'd 
glaſs the whole body of water is in froſty nights turned in- 
to firm Ice by the cold of the ambient air, that coagula- 
tion is perform'd by Salt, it haviog not yet been made ap- 
pear by Chymilts, that either SaJts or even the diftild 
Spirits of them can penetrate, without a kind of Prodigy, 
the narrow pores of unheated glaſs ? It is uſually: obſerv'd 
in Eggs, that though at their firſt coming out of the Hens 
belly, the ſhells are ſoft, yet foon after they grow hard and 
brittle 5 and yet it appears not how the ſaline Ingredient 
is encreas'd to effe this ſpeedy induration : and (to ſub- 
joyn that by the by) albeit I am not averſe from thinking 
that the coldneſs of the outward Air, and its imbibing 
ſome of the looſeſt of the moiſt parts of the ſoft Egge-ſhel!, 
may concur to this cfic&t; yet there are many Obſervati- 
ons of Fgge- ſhells that have been found hard in the womb 
of the Hen. And I well remember I have taken notice, 
that diverſe Eggs not yet laid, but found at one time inthe 
body of the ſame Hen, were each of them furniſh'd with 
a. compleat and brittle Shell. But 1 think I can draw 
a much ſtronger Argument agatnſt the Chymical. _"—_ 
rom 
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from the comideratioh of an Egg : for I demand what 
plenty of Salt can be made appear to pierce the hard ſhell, 
and more cloſe- wrought membrane that both lines it and 
involves the Egg, eſpecially ſince 'tis certain, that in Egypt 
and diverſe other places Eggs may be hatch'd by a tempe- 
rate external heat without the Hen, And yet we may here 
obſerve, that the ſame internal ſubſtance of the Egg which 
at firit was fluid, the yolk and white that compos'd it being 
fo, is upon the excluſion of the Chick turn'd almoſt all of 
it into confiitent Bodies, ſome of them tough, as the mem- 
branesand griſtles of the Bird, and ſome of them harder and 
almoſt brittle, as his bones and beak; and all this as we 
ſaid without acceſſion of new Salt. It would be hard for 
Chymiſts to prove, that Diamonds and Rubies, which are 
counted the hardeſt Bodies we know, (and at particular 
tryalsof whoſe hardneſs I have ſometimes wonder'd) do 
abound in Salt ; atleaſt it will not be unreaſonable for us 
to think ſo, till Chymiſts have taught us intelligible and 
practicable wayes of ſeparating (at leaſt ſome) true Salt 
from either of thoſe Jewels, And 1t may be allo douvted 
whether the blood of Animals when 1t 1s freeſt from Se- 
rum, do not (though a Liquor) :s much abound with Salt 
as their ſkins or their fleſh. 

And {ince "tis with Chymiſts that Iam now Reaſoning, 
I preſume I may be allow'd to preſs them with Arguments 
drawn from ſome of the Eminenteſt Writers of their Sect. 
For the generality of Chymiſts, and evcn thoſethat are by 
the reſt, and themſelves too, call'd Philoſophers, not only 
granting, but aſſerting and maintaining the Tranſmutation' 


of great quantities of Quick-filver and the other ignobler 


metals into Silver or Gold by means of the white or red: 
Elixir, I ſhall demand of them whence it happens, that one. 
grain of the powder of Projection can turn-a whole pound: 
ot Mercury into true Gold or Silver, and conſequent]y- 
charge 2 very fluid Body imoa very firm one, though rhe: 
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proportion of Salt employ'd 
Maſs of Quick-filver would not amount to the fix thou- 
ſfaadth or ſeven thouſandth part of the Liquor; though we 
ſhould grant that the powder employ'd to work this mar- 
vellous change were all of it Salt, to which yet Chymical 
Writers ſeem to aſcribe much more of the ſulphurous Na- 
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ture, Andtothis [ſball adde, what the famous and acute 
Helmont does to another purpoſe relate upon the Expert- 
ence of Raymund Lully and his own, concerning his prodi- 
gious Liquor, Alkaheſt; namely, chat being abſtracted 
from common Quick-filver, it does in a quarter of an hour 
coapulateit - and yet in this coagulation he points at this 
as a ſingular Phxnomenon, that this Liquor which is as well 
immortal as exceeding ſaline, leaves nothing of it ſelf with 
the Mercury on which it works, and yet ſo coagulates it, 
that he preſcribes the making it into a ſubtil powder. 

I remember alſo to our preſent purpoſe, thata Phyſitian 
of much veracity in what he relates, dilcourſing with me 
the other day about an odde preparation that he ſaw at 
the preſent Duke of Holſteir's, ({ that Learned Prince and 
great Chymiſt) aſſur'd me that among other things he 
there took notice of aglaſs of Spirit of Urine, which in 
warm weather remaind in the form of « L quor, but 1n 
co'd weather did totally coagulate into Cr .ialline lar; 
and being aſk'd by meit he knew how this Urinous body 
had been prepar'd £ heanſwer'd me, that the Duke caus'd 
Spirit of Urine exceeding rich in volatile Salt to be difti]I'd 
very many times; afterevery Diſtillation re-corjyoing all 
that came over In a Liquid with that which remain'd 1n a 
ſaline torm, till by very frequent cohobations all the parts 
of the Urinous ſubſtance were brought tothe union or coa- 
11tion above-mention'd. What we may propoſe concerning 
the various conſiſtence of the ſaline part of Urine upon our 
own knowledge, we ſhall for certain Reaſons reſerve for 
another place; 

And 
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And on this occaſion we will annex a few particulars; 
which may tend not only to the making of the Chymical 
Hypotheſis about the coagulation of bodies doubtful, but 
to the confirmation of much ofthe Doctrine by us propos'd. 
The firſt ſhall be an Obſervation afforded us by the Art of 
making Sapar, wherein very great care is taken, that no- 
thing acid (and eſpecially juice of Limons) fall into the 
Caldrons or other Veſlels wherein the juice of the Sugar- 
Caneis to coagulate into Sugar : for though acidity be ge- 
nerally by the Chymiſts aſcrib'd to Salt, yet here the fa- 
line bodies are fo far from promoting the coagulation of the 
ſaccharine firrup, that they would quite hinderit. And 
becauſe that through the want of Sugar-Canes in theſe 
parts, weare reduced to take this Obſervation upon the 
credit of others, and becauſe alfo in it {elf it ſeems ſome- 
what ſtrange, we will vouch for it two eminent Authors in 
whoſe Writings we met withit, The one is the ingenious 
French Publiſher of the natural and moral Hiſtory of thoſe 
American Iſlands, commonly call'd by the French Les 1/es 
Antilles, and by us the Caribe I{lands, who deſcribing par- 
ticularly how his Country-men make Sugar in us 
thoſe parts, gives this caution towards the latter a "” ; 
end; Sur tout, &c. that is, Above all, great heed 
muſt be taken to let no juice of Citrons (or Limons ) fall 
into the Caldrons, for that would abſolutely hinder the 
formation of the Sugar. The other is the diligent Gzlic!zzus 
Piſo, who having given us a particular a:count both by 
words and pictures of the way of making Sugar,telis us thar, 
Si momentum ſucci Limonis vel acidi quid injicia- 
tur, ſacchari conſiſtentianm nunquam acquiret, ſed wg. 
in totum perditur, To which I ſh3:] adde, that Braſil. 1.4. 
having purpoſely inquir'd concerning this Ob- ** f* 
ſervation, it has been confirmed. unto me by. Perſons.that 
pretend more than ordinary knowledge of the Art of order- 
2wg Sugar : Which likewiſe afio:ids us another Obſcrvation 
HUT 
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ſandthor ſeven thouſandth part of the Liquor z though we 
ſhould grant that the powder employ'd to work this mar- 
vellous change were all of it Salt, to which yet Chymical 
Writers ſeem to aſcribe much more of the ſulphurous Na- 
ture, Andtothis [ſball adde, what the famous and acute 
Helmont does to another purpoſe relate upon the Expert- 
ence of Raymnnd Lully and his own, concerning his prodt- 
gious Liquor, Alkaheſt; namely, that being abſtracted 
from common Quick-filver, it does in a quarter of an hour 
coagulateit - and yet in this coagulation he points at this 
as a flogular Phxnomenon, that this Liquor which is as well 
immortal as exceeding ſaline, leaves nothing of it ſelf with 
the Mercury on which it works, and yet ſo coagulates it, 
that he preſcribes the making it into a ſubtil powder. 

I remember alſo to our preſent purpoſe, thata Phyſitian 
of much veracity in what he relates, dilcourſing with me 
the other day about an odde preparation that he ſaw at 
the preſent Duke of Holſteir's, ( that Learned Prince and 
great Chymilſt ) aſlur'd me that among other things he 
there took notice of aglaſs of Spirit of Urine, which in 
warm weather remaind in the form of s L quor, but 10 
coid weather did totally coagulate into Cr iralline alt ; 
and being aſk'd by met he knew how this Urinaous budy 
had been prepar'd £ he anſwer d me, that the Duke caus'd 
Spirit of Urine exceeding rich in volatile Salt to be difti]I'd 
very many times; afterevery Diſtillation re-corjoyoing all 
that came over In a Liquid with that which remain'd 1n a 
ſaline form, till by very frequent cohobations all the parts 
of the Urinous ſubſtance were brought tothe union or coa- 
11tion above-mention'd. What we may propofe concerning 
the various conſiſtence ofthe ſaline part of Urine upon our 
own knowledge, we ſhall for certain Reaſons reſerve tor 
another place; 

And 
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And on this occaſion we will annex a few particulars; 
which may tend not only to the making of the Chymical 
Hypotheſis about the coagulation of bodies doubtful, but 
to the confirmation of much ofthe Doctrine by us propos'd. 
The firſt ſhall be an Obſervation afforded us by the Art of 
making Supar, wherein very great care is taken, that no- 
thing acid (and eſpecially juice of Limons_) fall into the 
Caldrons or other Veſſels wherein the juice of the Sugar- 
Cane1s to coagulate into Sugar : for though acidity be ge- 
nerally by the Chymiſts aſcrib'd to Silt, yet here the ſa- 
line bodies are ſo far from promoting the coagulation of the 
ſaccharine firrup, that they would quite hinderit. And 
becauſe that through the want of Sugar-Canes in theſe 
parts, weare reduced to take this Obſervation upon the 
credit of others, and becaute alſo in it {elf it ſeems ſome- 
what ſtrange, we will vouch for it two eminent Authors in 
whoſe Writings we met withit, Theone 1s the ingenious 
French Publiſher of the natural and moral Hiſtory of thoſe 
American Iſlands, commonly call'd by the French Les 1/es 
Antilles, and by us the Caribe IfJands, who deſcribing par- 
ticularly how his Country-men make Sugar in OY NY 
thoſe parts, gives this caution towards the latter Com, _- ; 
end; Sur tout, &c. that 1s, Above all, great heed 

muſt be taken to let no juice of Citrons (or Limons) fall 
into the Caldrons, for that would abſolutely hinder the 
formation of the Sugar. The other 1s the diligent Gu/iclz745 © Af 
Piſo, who having given us a particular azcount both by I" 
words and pictures of the way of making Sugar,telis us thar, Wa 
Si momentum ſucci Limonis vel acidi quid injicia- _ 
tur, ſacchari conſſſtentiam nunquam acquiret, ſed © yg. Af, 
in totur perditur, To which I {hail adde, that Braſil. |. 4. i 
having purpoſely inquir'd concerning this Ob- ** f* hy 
ſervaiton, It has been confirmed. unto me by.Perſons.that 
pretend more than oraGinary knowledge of the Art of order- Li 
ng Sugar : Which likewiſe afio:ids us another Obſcrvation 
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not impertinent to the Theme we treat of; for the beſt 
Authors that write hereof inform us, that the juice 
ſqueez'd our of the Sugar-Canes is wont firſt to be boild 
and depurated in vaſt Veſſels of Copper or Braſs, whence 
it afterwards is convey dto be further purifi'd and coagu- 
lated into ſmaller ones; and that whilſt it is in the former, 
they uſe to pour upon it ſome very ſtrong Lee to facilitate 
the ſeparation of its feculencies, as in the ſmaller ones 'tis 
uſual to pour alittle Oyl or Butter upon the boyliog juice, 
to keep the firrup from boyling over. Now that which 
they further obſerve to our purpoſe, is related almoſt after 
the ſame manner both by our French Author and by Piſo, 
and by the latter of them in theſe words, Obſervatu dignune 

(ſayes he) ſe oleunw majoribus inderetur ahenis 
GulieIm. Piſo. ins quibus Liquor primns, Caldo difFus, purifica- 
0G AuthorGal- A . . 
tic, abi ſupra. Fur, ſaccharo conficiendo plane foret ineptus ; wi- 

ciſſem ſt minoribus lixivinm ſicut majoribus in- 
fundatur, £que impoſſibile ſaccharum conficere. So much the 
Fluidity and Firmneſs of bodies depend upon their tex- 
ture, how much foever Chywilſts would have them depend 
upon Salt, 

But to this borrow*'d Obſervation, though borrow'd of 
Authors not to be diſtruſted, we will adde two or three 
Experiments of our own, which we hope may the more 
confirm the Doctrine by us propos'd touching Stability in 
Bodies, becauſe it was our aim in them to bring light by 
them tothe matters we treat of. 

Firſt then, we prepar'd a Liquor elſewhere to be de- 
ſcrib'd, which is almoſt if not altogether as ſaline as Aqua 
fortis it (elf, or any other acid Spirit that is commonly 
known : and yet when in this Liquor we laid fragments of 
ſolid Harts-horn of ſeveral ſizes to ſteep, ev'n in a cold 
place, the Mexſtrunum was lo far from hardning them, that 
it would (without difſolving them as corroſive Liquors do 
metals) gently pierce into them and ſoften them, fo that 

in 
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io about two or three dayes it would reduce them to a kind 
of white ſlime or mucilaginous ſubltance at the bottom of 
the Liquor, We took allo good ſalt of Tartar, and on it 
pour'd good Spirit of Vineger, as !oog as the affuſion of it 
would produce any ebullition: Then we diftill'd offthe 
Liquor, which came over almoſt inſipid, the faline parts 
that make Spirit of Vineger fo ſharp, beivg retain'd by the 
Salt of Tartar: Upon the remaining dry mixture we 
pour'd freſh Spirit of Vineger as long as avy hifling enſu'd 
thereupon, and afterwards abſtracted the aqueous parts of 
this parcel of Liquor alſo, and ſo we proceeded, till ha- 
ving ſufficiently impregnated the fix'd Salt withthe ſaline 
parts of the diftill'd Vineger, we obtain'd according to our 
defire a mixture which {though it were all made up of Salts, 
and ſuch Salts too as being made by the Chymical Analyfis 
of the Bodies whence they were drawn, may according to 
the Chymical Doctrine be look'd upon as pure and Ele- 
mentary} was yet ſo neer Fluidity, that it requir'd not the 
hear of the fire to turn it preſently into a Liquor, which 
ſhape it aſſum'd with a gentler warmth than one would ex- 
pect froma ſaline Body. Laſtly, we tock common Oyl of 
Vitriol, andcaſt into it diverſe little pieces of Camphire, 
which floating upon it were by degices and after ſome 
hours Wholly reduc'd into a reddiſh Oyl, that was to be 
{een altogether upon the top of the other Liquor, Then 
having formerly try'd that Oyl of Vitriol would cafily 
mix with common Oy], we try d alſo by ſhaking ine ſaline 
and Camphorate Liquors together to unite them, and ea- 
fily confounded them into one high-colour'd Liquor, which 
ſcem'd very uniform, and continu'd ſo (at Jeaſt as to {enfe ) 
for many hours. Then we added to this mix:urethree or 
four times as much fair water, and (as we expect: d) the 
Campbire immediately recover'd a white conliltfent Body, 
and by degrees fetled ar the topof the L:quo: ; where we 
may obſerve, that the a 4 nor made hard but ws 
KN 1 "Y 


/ « 
(274) | 

Þy its mixture with the ſaline Corpuſcles of Oyl of Vitriol, 
and exchanges its Fluidity for Firmneſs upon the affuſton 
of Saltleſs water. And thus much it may ſuffice to have 
ſaid touching the Chymiſts deriving the ftability of Bodies 
from their abounding in Salt. 

And as for the hardneſs and brittleneſs they aſcribe to 
the ſame principle, how much they may be increasgd or di- 
miniſhed in a body without the acccihon or decrement of 
the ſaline principle or ingredient, may appear by that Ex- 
periment mention'd by us to ſeveral purpoſes, of tempering 
a ſlender piece of Steel 5 for when it has been ſufficiently 
heated, by plunging it red hot into fair water, which 1s 
more likely to diffolve than increaſe its Salt, you may make 
it not very hard alone but very brittle, whereas by only 
ſufferiog it to cool letfurely in the air, it will be both much 
zels hard and more tough, and if after having quench'd it 
in cold water you again heat it til] it have attair'd a deep 
blew, it will become (comparatively) ſoft and very flexi- 
ble, and that not from any waſting of the faline ingredient 
by the fire, for if this ſoftn'd ſteel be again heated red hot 
and ſuddenly refrigerated, whether in water or otherwiſe, 
as before , it will re-acquire both hardneſs and brittle- 
neſs. 

Now that by theſe operations a real changeis made in 
the diſpolition of the {mall parts of the ſteel, we have elie- 
where evinc'd ev'n by a ſenſible proof. And that by procu- 
ring a cloſer order & more immediate contact of the parts 
of a body, a man may without encrealing the Salt encreaſe 
the hardneſs of it, is, as we formerly alfo noted, obvious in 
Snow, which whillt it lies in flakes as itfails upon the 
ground, compoſes but a ſoft and yielding body : But when 
the ſame ſnow is by being ſtrongly preſs'd every way be- 
twixtthe hands formed into Balls,the little whether Iceicles 
or frozen bubbles it conſiſts of ,are fo approach'd to one 


another. and forced into an order which allows ſo little 
walt 
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waſt of room, that the formerly-intercepted ſpaces being 
molt of them fill'd up with little bodies, the Iceiclescan no 
longer yield as they did before to the preſſure of a mans 


fingers, but conſtitute a maſs conftderably hard, which yet 


may be made harder being melted into water, and after- 
wards frozen into lce ; for this having been a fluid Body, 
(and in fuck, Room is wont to be better husbanded than 
in others) the bubbles intercepted in it cannot keep it 
from being of fo cloſe a texture as to be conſiderably 
hard, | 
I know that not only profeſt Chymiſts, but other per- 
ſons who are deſfervedly rank'd amongſt the modern Phi- 
loſophers, do with much confidence entirely aſcribe the 
induration, and eſpecially the Lapideſcence of bodies to a 
certain ſecret internal principle, by ſome of them call d a 
form, and by others a petrifying Spirit, lurking for the 
moſt part in ſome liquid vehicle, And for my part, haviog 
had the opportunity to bein a place where I could in a dry 
mould and a very elevated piece of ground cauſe to be 
digg'd out ſeveral Cryſtailine bodies, whoſe ſmooth ſides 
and Angles were as exquiſitely figur'd as if they had been 
wrought by a {kilful Artiſt at cutting of pretious Stones, 
and having allo had the opportunity to conſider divers 
other exaCtly or regularly (hap'd Stones and other Minerals, 
{ome digg'd out of the Earth by my friends, and ſome yet 
growing upon ftones newly torn from the Rock, I am very 
forward to grant, that (as [elſewhere intimate) it1sa pla- 
ſtick Principle implanted by the moſt wiſe Creator in cer- 
tain parcels of matter, that does produce in fuch concre- 
tions as well the hard confiftence as the determinate figure. 
Wedeny not then, that theſe effects depend moſt common- 
ly uponan internal principle, but the. difficulty conſiſts in 
conceiving how that internal principle produces its effects, 
which theſe Writers not pretending to explicate inte)ligt- 
bly, we thought it not amils briefly to ſurvey ſome of the 
Nao 2 Prin= 
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principal ways by which it ſeems that Nature makes bo- 
dies firm and ſtable, whereby we may be aſlifted to judge 
whether it be as neceſſary to have recourſe to a plaſtick 
Principle or a Gorgonick ſpirit in all other quick and no- 
table Indurations of Bodies in the cold, asin the hardning: 
of ſuch Bodies whoſc curious and determinate either in-, 
ternal Textures or outward ſhapes (common to ſeveral 
Concretions of one kind) argue their having been fran'd 
by ſome one formative power, or by diverſe ſeminal 
Principles conven'd together, But this we will do with- 
out affirming either that ſhe carnot by ſome other yet 
unobſerv'd way make conſiſtent bodies, or that ofthe ways 
by us diſcours d of, ſhe is wont ſo to confine her (cif to any 
one, that ſhe does not frequently make uſe of two or more 
of them to produce the ſame effec. 

And becauſe Hardneſs .is a high degree of Firmneſs, I 
ſuppoſe it will not be impertinent to fhew by ſome exam- 
ples how {mall an external operation may. without any ap- 
pearivg adventitious Salt make a ſoft body hard, and even 
brittle, when there appears not any. other change to be 
made than that of the Texture or diſpoſition of its com- 
ponent particles. | 

Itis a Tradition amongſt Naturaliſts, that Coral grows 
ſoft at the bottom of the Sea, but when it 1s brought up 1a- 
to the open Air, though it retains its bulk and figure, it 
hardens into a.ſtony Concretion, according to that cf 
Ovid. 


Ovid. 156, Sic Q* coralinm quo primum contigit auras 
Metamoph. Tempore dureſcit, mollis ſuit herba ſub undis. 


Whether or nothis Tradition is ſtritly true, we had not 
opportunity when we ſtaid at arſeilles (whole neighbou-+ 
ring Sea is the chiefeſt in Exrope where Coral is wont to be 
flh's) to give our (clves an ocular ſatisfation. Bur what - 
ever. 
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ever ſome ſay to diſcredit the tradition, nay, how confi- 

dently ſoever Beguinws (who ſeems to have the moſt ſtrong- 

ly argu'd againſt it) hath rejected it, it muſt not be deny- | 
ed to be, ſometimes at leaſt true, (and that's 4 
enough to ſerve our preſent turn.) For the Begin. Trecin. p| 
Learned Gaſſendus in the Life of Piereski- pen ws | 
#s, relating how that incomparable Gentle- 

man had the curioſity to fiſh for Coral near Toxlon, (a no- 
ble Port not far from Afarſeilles) has among other things io 
this paſſage, (viz.) The plants which were pluckt up and | 
drawn out wete neither red nor handſome till their Bark. f 
n pull'd off; in ſome parts they were _ _ 7 Os 

oft, and would give way to the hard, as ,;,;* 152, 
towards the tops, which being broken an 

ſqueez'd they ſent forth milk, like that of Figs. I remem- 
ber likewiſe, that the Learned Jcfuite Fournier, who being 
alſoa French Hydrographer, and one2 that writes of Mar- 
feilles and Toxlor as places very well known unto him, 
may be ſafely credited on this occaſion, after he has par- 
ticuſarly deſcrib'd the way of fiſhing Coratis near Toxloz, 
he adds, Theſe plants are neither red nor poliſh'd when 
they are.-drawn out of the water, till their Rind have been 
takenoff, nay, they are fofr, and being broken or elſe 
ſqueez'd betwixt the fingers, they throw out a kind of 
milk reſembling that of Figs 3. and when one leaves off 
preſſing them, he may lee the f{inall holes 

or pores that harbour'd the milk that was penny AY gh 
ſqueez'd our. Thus far He. The credible- cap. 25, be 
nels of a good part of theſe narratives has 

been confirmed. to me by a praftifer of Phyſick in the. 
Eaſt-Indies, who having made ſome ſtay at his return on 
the Ifland of Aebila, (near that of Madagaſear) whete. 
{tore of white Cora! is reported to grow, Ienquired of bim 
whether he had gathered any, and vhetizer he found it 
. {oft whillt it was growiog ? and he aniwer'd me, oY 
Ac 


( -” I 
had of late years diverſe times gather'd Coral upon the 
Sands of that I{land, and found it, when he gather'd it, ex- 
ceeding white, and (to uſe his expreſſion) as ſoft as an O- 
nion, adding, that though it would in a very ſhort time 
grow hard in the air, (which he aſcrib'd, how juſtly | 
know not, to the external heat of the Sun) yet it Is very 
well known to the Sea-men that deal in that ware, that if 
it be not gather'd at a ſeaſonable time of the rhe year it 
will not keep long, but either crumble away or otherwiſe 
decay, which diſagrees not with the experienc'd 
_ #: Piſo, who in his natural Hiſtory of Braſi/, ſpeaking 
of ſome places of the Braſel;an Coaſt, where diverſe 
ſtony plants, ſome like little Trees, ſome otherwiſe 
fram'd, may beſeen in clear weather growing in the bot- 
tom of the Sea, tells us, that, e fandoerute mox duriſſime, 
ſe inſolentur in littore, ſicce niveique coloris fiunt. As re- 
markable a change is that I meet with in Scaliger, who 
tellsus as upon his own knowledge of ſome, who at the 
Urinary paſlages voided a ſlimy matter, which in the Air 
coagulated into a firm ſubſtance z the ſtory being memo- 
rable, take it in his own words thus: Ex bovillis oppida- 
zus noſtris adjutus medicamentis eminxit vitrum:-ſane ex 
#llea nobils Paxagore pituita, dum mingeretur albuminis 
enollitie emiſſum vitri duritie ac ſplendore, Senatoris filius 
ejecit, pultis modo multos, & maximos : qui aeris contau 
poſiea in g ypſeam tum ſpeciem tum firmitatem concrevere z hic 
quogue munc red? vals, Having likewiſe had the ac- 
quaintance of an inquiſitive Merchant of Dartz3k, and alſo 
of an ingenious Chymilſt, that ſpent ſome time in that 
City and the neighbouring Country, along whoſe coaſt 
our European Amber 1s wont to be draggd out of the 
Sea, I enquirdof them, whether they had never oblſerv'd 
in Amber a property like that which is reported of Coral : 
and one of them, as I remember the other alſo, hath aſ- 
ſured me upon his own particular Obſervation, that —_— 
O 
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of Amber are ſometimes taken foft out of the Sea, and 
grow hard in the Air 3 which is the more credible to me, 
becauſe I have at a Polonian noble-mans ſeen (beſides other 
intercepted things) a whole Spider, and that none of the 
leaſt, perfectly incloſed in a piece of hard and tranſparent 
yellow Amber. And elſewhere I have ſeen ten or twelve 
(if I miſ-remember not the number) picces of ſuch Am- 
ber, which contain'd, onea Fly ; another a Spider, a third 
a Straw, and each of the reſt ſome ſuch other thing. And 
it ſeems not impoſlible, that the contract of the external 
air may put the parts of ſuch ſmall Bodies into anew 
motion, whereby ſome volable Corpuſcles that hinder 
their reciprocal adheſion may be excluded, and the parti» 
cles themſelves preſt or otherwiſe diſposd into a cloſer 
order; and we find that ſome Oyl-colours, after they are 
brought to their due temper, may be preſerv'd very long 
iothe ſ:me degree of ſoftneſs, if they and the ſhells that 
contain them be kept all the while under water, wherezs 
in the air they would quickly change their Texture, and 
becomedry and herd. 

Bat though in this 1:{t mention'd Example, and ſome 
others the removal of the bedy out of the water into the 
air ſeem manifeſtly to contribute to its growing hard, yet 
it ſeems not to us foeaſte ro determine what ſhare the air 
has in effcCting ſuch indurations : for Gaſſendas relates of 
| Ptereskins, that he being wont in the Summer time to waſh 
himſelf in one of the lefler ſtreams of tne River of Rhoſne, 
te there made the following Obſervation, Once upon 
a time he felt the ground, which he had wont to find even 
and ſoft, tobe grown hard with little round "WE Pp 
balls or bunches, like hard boiled Eggs rs 
when the ſhell is peel'd off; at which won- 
dring, he took ſome of them up, and carried them home, 
that he might ſhew them to his Maſter, and demand of 
tim the Reaſon. Bur the miracle was 1ncreas'd _ a 
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few days after returning to the River, he found thoſe 
little balls or lumps turned into perfc& pebble ſtones, 
which he obſerv'd likewiſe to befal thoſe which he had 
carried and laid upat home. But how far this ſtory will 
prove that ſuch coagulations muſt be effefted by a ſub- 
ſtantial form or a petrifying Liquor, we define not, eſpe- 
cially ſince, notto repeat what we deliver'd already touch- 
ing calcin'd Marble out of Foxrnier, we have elſewhere 
deliver'd upon our own Obſervation, that two or three 
ſpoonfuls of ſuch pap of burnt Alabaſter as we have lately 
been ſpeaking of, (and inſtead of which Artificers uſe a- 
nother ſtone call'd by them Plaſter of Parzs, burnt and 
and temper d up with fair water) did in the bottom of a 
veſlcl-full of water into which we pour'd it ina ſhort time 
coagulate into a hard ſump, notwithſtanding the water 
that ſurrounded its which, it ſeems by the Texture of the 
maſs, was kept out of its pores, as1t 18 out of thoſe of the 
Oyls of Cinnamon and Cloves, whici though fluid bo- 
dies, and ſinking 1a water, ſuffer not irs particles to inft- 
nuate themſelves into theirs : and Artificers obſerve, that 
the coagulating property of burnt Alabaſter will be very 
much impair'd, if not loſt, if tne powder be kept too 
long, eſpecially inthe open Air, before it be macie uſe of; 
and when it has been once temper'd with water and ſuf. 
ter'd togrow hard, they tell me they canon: by any burn- 
ing or powdering of It agaln make it near fo ferviceai-le 
for their purpolc as betorez ſo much doth the coagulation 
of theſe powders mixt with water ſeem to depend upon 
their Texture and other Mechanical qualities. 

I remember alſo, that though the bones found in the 
Hearts of Deer, and ſo magnified by Phyficians, do ia the 
air acquire a hard and bony confiſtence 3 yet having had 
the curioſity to conſider one of them in the Heart of a Decr 
newly kill'd, I found it there of a cartilaginous ſoftneſs and 
flexibility. 

: And 
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And here I will adventure further to confeſs that I have 
oftentimes doubted whether or no not only conſiſtent Bo- 
dies but ſome of the moſt ſolid ones in the World may not 
have been fluid in the form either of Steams or Liquors, 
before their coalition and their concretion either into 
{ſtones or other mineral Bodies. I know there are many 
who think that Stones, Marchaſites, and other ſuch ſolid 
and durable Bodies, were made together at the Creation 
or other beginning of the Univerſe, and who will not ad- 
mit that ſuch concretions can be now generated. But not 
here to debate that famous Controverſie, whether ſtones 
may be ſaid to grow and tobe nouriſh'd, inthe ſtrict ſenſe 
of thoſe Expreſſions, I think it not difficult ro ſhew that 
ſuch parcels of matter are now to be met with in the 
form of ſtones as did not before appear »+d::+ that 
form, but whilſt it was divided into minute ; 
ther was it ſelf ſome fluid Body or other, or at jJc:” 
as a material part concur to the conſtituting o! 
that was ſo. Of this, befides what we elſewhere «- 
ver concerning it, we ſhall anon have occafion to mc. 
tion ſome proofs; and therefore we ſhall now 01;- 
ly mention two or three inſtances. The firſt whereof 
ſhall be, that we ſaw, among the Rarities of a Perſon «ex- 

ceedingly curious of them, a ſtone tlit on the out- 
ſides, on one of whoſe internal Surfaces was moſt Jively 
engraven the Figure of a ſmall Fiſh, with all the Finns, 
Scales, &c. which was affirmed to have been encloſedin 
the Body of that ſtone, and to have been accidentally diſ- 
cover'd, when the ſtone chancing to receive a rude knock 
upon its edge, ſplit aſunder, I remember alſo that a while 
fince a Houſe-keeper of mine inthe Country inform'd me, , 
that whilſt a little before he caus'd in my abſence one of 
my Walls to be repair'd, the Maſon I was wontto employ 
caſually breaking a ſtone to make uſe of it abour the Build- 
ing, found in it (to his wonder) a piece of Wood that 
Oo ſeem'd 
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ſeem'd part ef the branch of ſome Tree, and conſequent- 
iy was afterwards enclos'd with that ſolid caſe wherein he 
found it. This cavity in the body of the ſtone and, as | 
remember, the ſtick it ſelf he took out of it, he forth- 
with brought my Houſe: keeper, to whom I have given di- 
z<ctions to ſend them me. For this example ſeems to me a 
more cogent proof of the increaſe of ſtones, than ſome 
others that eminent Naturaliſts much rely on, for Reaſons 
i dv-of rhe diſcours'd of in another place : where we alſo 
Authors Papers Make particular mention of that Ghur or Me- 
about the Ori- talline juice, which though the Latin Writers 
gine of Mine” of Chymical and ev'n of Metalline matters 

have not, that I remember, given us any ac- 

count of, yet I find a German or two, that were ve- 
ry converſant in the Mines themſelves, to have in Books 
writtenintheir own Language {taken a ſpecial notice of 
it, Beſides, Thaveat preſent ſomething to deliver upon 
my own Obſervation, which unleſs we will ſuppoſe (what 
{cems not probable) that there were from the begioniog 
made together with and in the mid(t of great Maſles of one 
kind of Mineral little parcels of another of a quite difte- 
rig fort, ſeems manifeſtly enough to argue, that either 
whole quarries of ſtone, or heavy and ſhining Minerals, 
or both, may have been fluid Bodies. The Obſervation 
whereon [ ground this Conjecture is, not only that we have 
met With in Lead-oar and alſoin Minera Antimonii par- 
cels of a white ſtone or ſpar environd with a Metalline 
body, though I think I have yet by me ſuch lumps of 
Oar 3 bur chicfiy that I have with my own hands taken a 
hard and ponderous ſhining Mineral, which I keep for a 
Rarity, like a Marchaſite, of the fhape of a Pear, and of a- 
bout the bigneſs of a Walnut, out of the very Body cf a 
ſtone wherein I ſuſpected it to be enclos d, and which en- 
viron'd it on all ſides : and this I took not out of a ſmall 
and looſe ſtone, but a large ſtone digg d out to make Sta- 
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tues of, AndI remember that one of thoſe that wrought 
upon it told me, that in faſhioning it into Satues they 
found ſome more Minerals in the fame parcei of ſtone, 
which were allo preſented me. To' which I ſhall adde, 
that an ingenious Statuary having in another place taken 
much pains to ſaw aſunder a very large (tone, when he 
came to the midſt of it, found he could faw on no farther, 
and the ſtone being afterwards broken, he perceiv'd that 
that which ſo obſtinately reſiſted his Saws was 2 round 
Marchaſite, which he brought to me, as a Lover of ſuch 
Curioſities. ButI made him for my further fatisfation 
bring me alſo that part of the ſtone wherein the Marcha- 
fite ſtuck, and by comparing them together dileern'd that 
as much of the {tone as was contiguous to tne Marchalite 
had a kind of ruſt about it, and fitted the Marchafite fo 
cloſe, as if either the Marchaſite had been formerly liquid, 
and had afterwards been as it were moulded in that Re- 
ceptacle, or the ſtone had been formerly of ſome ſoft or 
fluid matter, which did exatly accommodate it (elfto the 
ſhape of the other Body; orelfe, as if both the matter of 
the ſtone and that of the Marchaſite had been at once fluid 
Bodies, but had each of them preſerv'd its own ſurface di- 
ſtinct (according to what we formerly noted of differing 
fluids) till one of them (probably the Marchaſite) firſt 
arowing hard, the other, as being yet of a more yielding 

conſiſtence, accommodated it ſelf to the harder's figure. 
But the moſt eminent Inſtances to declare how much the 
Fluidity and Firmneſs of Bodies depend upon the contri- 
vance and Texture of their parts, are afiorded us by thoſe 
waters which being permitted to reſt a while do ſpontane- 
oully ceaſe to be fluid and coagulate into ſtone it {elf. There 
was lattly an Ingenions Man, who going to viſit fome 
Leaden Mincs wherein he had a ſhare, found in the Moun- 
tain in whoſe Entrals they were hid a Cave, from whole 
arched Roof there drop'd dewn a petreicent Liquor, 
Oo 7 which 
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which oft-times before it could fall to the ground congeal'd, 
and by appoſition of like matter increas'd ſo much that they 
hung from the Roof like Ice-icles in a froſty night from the 
ſides of a Houſe 3 and of theſe he gather'd and brought me 
diverſe, which are perfect ſtones hard and brittle, and 
of cight or ten inches long , and proportionably thick: 
Another ingenious fciend of mine being lately in Frazce in 
the Cave ſo famous for petrifying Liquor to be there ſeen, 
oblerviag ſome drops of water to congeal into ſtone whilſt 
he ſtood by, took them away with him, and ſent them me 
ina Letter. Nay, we ſhall ſcarce deny that an external a- 
gent of almoſt inſenſible bulk may turn animal Bodies into 
{tony ones, by introducing a new texture into their parts, 
' If we will with ſome modern Writers believe Aventinus, 
who in his Bavarian Aiſtory has recorded, that at atime 
and place by him ſpecified, above forty Country-men, as 
allo ſome Milk-maids with their Cows kill'd upon an Earth- 
quake, had their Bodies by a terrene Spirit turned into 
itatues, which he ſayes were ſeen by the Chancellour of 
Auſtria and himſelf. And ſome relations of this Nature we 
meet with in other Authors, which, if they be allowed of, 
ſeem much to confirm our Doctrine 3 for 1n theſe ſtrange 
petrifications, the hardning of the Bodies ſeems to be et- 
fected principally, if not only, as in the induration of the 
fluid ſubſtances of an Egg into a Chick, by altering the 
difpofition of their parts, fince the petriftying wind or 
ſteam. cannot be ſuppos'd to have any ſuch contiderable 
Cperhaps not any ſenſible) proportion as to bulk to the 
body changd by it, as to be thought to effcct this change 
principally as an Ingredient. 

Adde we to all theſe things, that Pamphilio Pracentino is 
by another Author quoted for writing an unparrel'd Story, 
which becauſe written in Italian, I ſhall Eogiiſh the ſub- 
{tance of it, which is this: Thata Woman in Venice, after 
having eatenan Apple, was tzken with hideous tortures, 
and 
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and in the ſpace of twenty four hours dying, was turned 
ivto exceeding bard ſtone, and this was judged to be the 
effect of the poyſon'd Apple ſhe hadeaten, Which narra- | 
tive, if we may believe it as confdently as the famous Al- bf 
leger of it Pamphilio appears to do, would ſeem to argue, | 
thatevento the wonderful induration of Bodics there is 
ſometimes no other principle requiſite than what may re- 
ſuit from the lucky mixture of the parts of ſeveral Bodies. 
And leſt weſhould ſeem to build altogether upon the Ob- 
ſervationsof others, which cannot by us be now brought 
to ſtrict examination, we will have recourſe to a prafticable 
Experiment of our own trying, which though we have elſe- 
where mention'd, we ſhall not ſcruple here to repeat, be- 
cauſe we there omitted to ſpeak ob that Circumſtance of 
it, which is the moſt pertinent toour preſent deſign, 
Take then two Ounces of Quick-filver, two Ounces and 
a half of the beſt Verdigreeſe, about half an Ounce or an 
Ounce of common Salt, a pint or pound of White-wine- 
Vinegar, and as much fair water, mingle the Verdigreeſe, 
Quick-filver, andthe Salt very well, and put the mixture 
with a little of the Vinegar and water into a new Frying- 
Pan, ([try'd itina new Earthen Veſle], but without good 
ſucceſs) in which fry it over the fire for diverſe hours, keep- 
0g it continually ſtir'd, and putting in more Vinegar and 
water fromtime to time, as that already pat in conſumes 
away ; then take out the mixture, and in ſeveral clean wa- 
ters waſh it carefully from the adhering Salts; then dry 
away all the Aqueous moiſture with a clean linnen Cloth, 
and you ſhall have a bright Amalgama almoſt like Quick- 
filver. Now that which is remarkable and to our preſent br 
purpole inthis Experiment 1s, that though this dry'd mix- # 
ture be a good while after 1t is perfectly cold not only fo:t, 
but fo neer to fluid, that I have caſt 1t into moulds and mace hl 
imbolt [mages of it, ( when it has been dexreroully mage, 
. but ſcarce otherwiſe 5.) Ihbave found, that by laying 1t -. i w [ 
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which oft-times before it could fall to the ground congeal'd, 
and by appoſition of like matter increas'd ſo much that they 
hung from the Roof like Ice-icles in a froſty night from the 
ſides of a Houſe 3 and of theſe he gather'd and brought me 
diverſe, which are perfect ſtones hard and brittle, and 
of eight or ten inches long , and proportionably thick: 
Another ingenious friend of mine being lately in Frarce in 
the Cave ſo famous for petrifying Liquor to be there ſeen, 
obſerving ſome drops of water to congeal into ſtone whilſt 
he ſtood by, took them away with him, and ſent them me 
ina Letter. Nay, we ſhall ſcarce deny that an external a- 
gent of almoſt infenſ{tble bulk may turn animal Bodies into 
{tony ones, by introducing a new texture into their parts, 
' If we will with ſome modern Writers believe Aventinns, 
who in his Bavarian Aiſtory has recorded, that at a time 
and place by him ſpecified, above forty Country-men, as 
allo ſome Milk-maids with their Cows kill'd upon an Earth- 
quake, had their Bodies by a terrene Spirit turned 1ato 
itatues, which he ſayes were ſeen by the Chancellour of 
Auſtria and himſelf. And fome relations of this Nature we 
meet with in other Authors, which, if they be allowed of, 
ſeem much to confirm our Doctrine 3 for in theſe ſtrange 
petrifications, the hardning of the Bodies ſeems to be et- 
feCted principally, if not only, as in the induration of the 
uid ſubſtances of an Egg into a Chick, by altering the 
diſpoſition of their parts, ſince the petrifying wind or 
{team. cannot be ſuppos'd to have any ſuch contiderable 
(perhaps not any fenfible_) proportion as to bulk to the 
body changzd by it, as to be thought to effect this change 
principally as an Ingredient. 

Adde we to all theſe things, that Pamphilio Pracentino is 
by another Author quoted for writing an unparrel'd Story, 
which becauſe written in Italian, I ſhall Engliſh the ſub- 
{tance of it, which is this: That a Woman in Verice, after 
having catenan Apple, was tzken with hideous tortures, 
and 
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and in the ſpace of twenty four hours dying, was turned 
ivto exceeding bard ſtone, and this was judged to be the 
effe of the poyſon'd Apple ſhe hadeaten, Which narra- 
tive, if we may believe it as confdently as the famous Al- 
leger of it Pamphilio appears to do, would feem to argue, 
thatevento the wonderful induration of Bodics there is 
ſometimes no other principle requiſite than what may re- 
ſuit from the lucky mixture of the parts of ſeveral Bodies. 
And leſt weſhould ſeem to build altogether upon the Ob- 
ſervations of others, which cannot by us be now brought 
to ſtrict examination, we will have recourſe to a practicable 
Experiment of our own trying, which though wehaveelſe- 
where mention'd, we ſhall not ſcruple here to repeat, be- 
cauſe we there omitted to ſpeak of that Circumſtance of 
it, which is the moſt pertinent toour preſent deſign, 

Take then two Ounces of Quick-filver, two Ounces and 
a half ofthe beſt Verdigreeſe, about half an Ounce or an 
Ounce of common Salt, a pint or pound of White-wine- 
Vinegar, and as much fair water, mingle the Verdigreeſe, 
Quick-ſilver, and the Salt very well, and put the mixture 
with a little of the Vinegar and water into a new Frying- 
Pan, ([try'd it ina new Earthen Veſſel, but without good 
ſucceſs) in which fry it over the fire for diverſe hours, keep- 
10g it continually ſtir'd, and putting in more Vinegar and 
water fromtime to time, as that already pat in conſumes 
away ; then take out the mixture, and in ſeveral clean wa- 
ters waſh it carefully from the adhering Salts; then d:y 
away all the Aqueous moiſture with a clean linnen Cloth, 
and you ſhall have a bright Amalgama almoſt like Quick- 
filver. Now that which is remarkable and to our preſent 
purpole in this Experiment 1s, that though this dry'd mix- 
ture be a good while after It is perfectly cold not only foit, 
but ſo neer to fluid, that I have caſt 1t into moulds and made 
imboſt [mages of it, ( when it has been dexreroully mage, 
. but ſcarce oiherwile 5.) Ihbave found, that by laying it -. {ew 
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hours in the air, which ſeem'd leſs cold than it ſelf, it has 
acquir'd ſuch a hardneſs, that being thrown againſt the 
floor it would rebound, and was brittle like over-harden'd 
Steel, And yet in this Example the induration of the 
Amalgam appears not to proceed from an innate and in- 
ward principle, but from the new Texture reſulting from 
the coalition of the mingled Ingredients that make up the 
Amalgam, whoſe parts being variouſly moved, partly by 
the fire (and perhaps too by the Salts) and partly by the 
native propenſity to motion of the Mercurial Corpuſcles, 
were by little and little, or by degrees, ſo diſpos'd, that 
whereas before touching one another but looſly, it was 
eaſte to thruſt ſome of them towards the middle of the bo- 
dy without ſtirriog mueh of the Maſs (as to lenſe) by this 
change of Texture the particles are brought to touch one 
another more cloſely and in greater portions of their 
ſurfaces, and to be ſo complicated, intangled, or otherwiſe 
conneCted among themſelves, that you cannct endeavour 
tothruſt one of them out of its place, but that its motion 
{hall be refiſted by many others, to whomit 1sſo faſten'd, 
that you cannot move one part of the Maſs without either 
moving the whole with it, or manifeſtly breaking it off 
fromthe whole, and thereby deſtroying the continuity and 
unity of the Body, 

Now whereas inſettiog down this Experiment, we ſpoke 
as if ſeveral Ingredients did concur to conſtitute the ſoft 
Maſs, which afterwards grew ſo hard, we might very ſafe- 
ly do fo, ſince the Quickſilver was not ſo barely chang'd in 
Texture as that formerly ſaid to have been coagulated by 
the meer fume of Lead, but conceai'd i its felf a great 
number of metalline Corpuſcles beſides others, as we made 
appear by ſeparating from the Amalgam, meerly by the 
force of fire, a pretty quantity of true and perfect Copper. 
T hat the Salts alſo both were Ingredients ( though in 
{mall proportion) of the Maſs, and might have ſome 
opera- 
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aperation upon the other particles, we may render pro- 
bable by this, that having purpoſely expos'd ſome of this 
Maſs for a pretty while to a moiſt Air, we found, ag we 
look'd for, that the formerly inviſible particles of Salr, 
that had ſo inſinuated themſelves into theAmalgam,that all 
the water wherein it was waſhd did not ſeparate them 
from it, had ſo wrought upon the metalline particles 
that were moſt outward, that they had in many parts of 
the ſurface of the Maſs turned themſelves with it into 
a kind of Verdigreeſe, which ſeemed almoſt to hide the 
ſarface of the Concretion. And that in the more in- 
ward parts of a much harder Body than our yielding 
Amalgam, where Cuprious particles abound, ſaline Cor- 
puſcles may have a great operation, may appear by certain 
forts of Minerals to be found in ſome parts of England and 
elſewhere under the form of ſtones, of which they make 
Vitriol; for theſe abounding with vitriolate, that is, both 
ſaline and metalline particles, will, after they are taken out 
of the ground and laid in the open air, by the workipg of 
the inward Salt, ſome ſooner and ſome later, ſwell and 
burſt aſunder, which could hardly come to paſs without 2 
great change made in the internal diſpoſition of the parts, 
of ſuch ſtony Concretions. And I remember, that having 
111d a mineral of Kin to thefe ſtones a while in the air, 
though but in a Chamber, I found its ſurface powder'd with 
little grains of Vitrio], as both their Colour and their Taſte 
inform'd me. 

Now whether or 80 we ſuppoſe that the fire did put the 
parts of the Amalgama into any laſting Agitation, yet the 
Maſs being almoſt fluid after it was taken from the fire, its 
parts may according to our notion of Fluidity be well ſup- 
pos'd to have ſome kind of motion 2mong themmſeives.; and 
it will not be deni'd, that the'fire might concur with other 
things to make that motion convenient to catiſe'the parts 
to faſten themſelves to one another « For thar the motion 
WHETE!N 
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wherein a ſoft and almoſt fluid Body is once put may poſ- 
ſibly tend to harden it long after that motion ſeems to be 
extinQ, may be made probable by what has been aft:rn!'d to 
me by eminent and experienced Maſons, namely that the 
beſt ſort ofLime made into Mortar will not have attain'd its 
utmoſt compaQneſs till twenty five or thirty years (per- 
haps not till three or fourſcore) after it has been imploy'd 
in Building; and this.is given me as one of the Reaſons, 
why in the demoliſhing of antieot Fabricks, it is ſometimes 
more eafje to break the ſtone than the Mortar, 

And laſtly, that we alſo made mention of the Texture 
reſulting from the mingled Ingredients of our Amalgam, 
we might juſtifie by ſayiog, that having changed the pro- 
portion of the Quick-ſilver to the Verdigreeſe, we found 
that the Amalgam coagulated much more lowly, and when 
it was coagulated, was much leſs hard than when one uſed 
the quantities above ſpecify'd. 

Here I ſhould put a period for the preſent to this Diſ- 
courſe, but that having in a late Writer met with a nota- 
ble Obſervation of the natural Induration of a ſoft Body, I 
think it worthy to be here annex'd, partly, becauſe the 
French Book is not common, no more than the Obſerva- 
tion; and partly, that by conferring together this natu- 
ral Induration with that Artificial one freſhly mention'd, 
it may the better appear how Nature and Art have ſome- 
times reſembling operations 1n rendring Bodies folid. My 

Author then (by name Pzerre Pelleprat) being 
Relariendes My not long ſince ſent with ſome other Jeſuites 
CONIEED upon the laudable errand of Preaching the 

Goſpel to the Indians of the Southern Ame- 
rice, has among other things this paſſage inthe ſhort Re- 
| lation he makes of the American Continent. There is 
(fays he) one thing worthy of Obſervation neer the mouth 
of this great river(be ſpeaks of that of the Amazons)which 
is, 
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1s, That men find th&rea kind of green Clay that is ſoft as 
long as 'tis in the water, ſo that one may print on it all 
kind of Figures, and give it what ſhape one pleaſes ; but 
when it 1s expos'd to the Air, it hardens to that degree 
that Diamonds are not much harder than the ſtones it af- 
fords ----- I have (adds he) feen Hatchets made of this 
Clay, which the Savages employ'd to cut Wood with, 
when they had not the uſe of ours, ec. 

And now at laſt, I ſee is time to put a period to a 
diſcourſe, that has been unawares lengthned far too much 
already : But yet I think you will eafily pardon me, if 1 
concluie it not abruptly z but with the recital of an Ex- 
periment, which having had the honour to be ſeen, asto 
the main part of it, by an illuſtrious meeting of Curious 
Men; their having been pleas'd to ſpeak very advantagi- 
ouſly of it ro others, excited a curiolity among them, to 
know by what artifice, eff:&ts that were ſo uncommon, 
had been produc'd. The Scope therefore, and the man- 
ner of making the Experiment, were in ſhort as fol- 
lows. 

Being defirous toſhew how much Fluidity and Firm- 
neſs may depend upon the Texture and upon the Motion 
or Reſt of the inſer:fibie parts of Bodies, 1 firſt make with 
good Spirit of Vinegar, a Solution of Coral ſo ſtrong,that 
when 'tis filtrated and cool'd, it will commonly, after 
ſome time, begin to havea kind of Sediment at the bot- 
rom3 theclear Liquor I gently pour off, when the Expe- 
riment is to be made, and to this I put a convenient pro- 
portion of very well dephlegm'd Spirit of Wine, which 
if it bepourd on very {lowly and warily, may be made 
fora pretty while to ſwim upon it 1 the form of a dt- 


- ſtint Liquor : butif by a few ſhakes I mingle them to- 


gether, they will preſently unite into a Concretion, of 
which when the Experiment ſucceed very well (as it did 
when I ſhew'd it to the above-mentiowd Aſſembly) not 
Pp one 
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one drop: will fall to the ground, wþon turning up the 
wide mouth Glaſs it ſhould be made 1n, and holding it with 
the mouth direaly downwards. 

And this ſo haſtily produc'd confiſtence may be dura- 
ble enough, if it be carefully lookt to: But to diſpatch 
the whole Experiment 1o a ſhort time, Itake alittle (frong 
Spirit of Nitre (which perhaps is not needful if good 
Aqua Fortis be at hand} and putting about an equal, or 
other convenient quaatity of it to this Mixture, I nimbly 
ſtir it and the Spirit together : whereupon the Whole is 
reducd in a very few minutes to a tranſparent Liquor. 

N. B, Though I have divers times made and ſhewn this 
Experiment, yet there are ſomany Circumſtances requiſite 
to make the fir(t part of it ſucceed very well (for to make 
it ſucceed in ſome meaſure is not ſo difficult) that the 
event has ſometimes deceiv'd me, in ſpite of the ſeveral 
Tryals I have made» Wherefore *twill not be amiſs to 
intimate. 

Firſt, That one of the firſt times, if not the firſt, I made 
ſuch an odd Concretion, was, with the Solution not made 
with Spirit of Vinegar, but with Spirit of Verdigreale : 
(which I commonly diſtil without additament) though 
afterwards I was invited to prefer ſtrong Spirit of Vine- 
gar, which was the Liquor wherewith the recited Experi- 
ment was exhibited. 

Secondly, That it often happens that if the Solution of 
Coral (which is not the only body wherewith I have 
made ſuch Tryals with indifferent good ſuccels) be not 
ſufficiently ſtrong. and impregnated) with Saline parts, or 
the Spirit of Wine be not ſufficiently reQify'd, the ſhaking 
of the two Liquors will not change the confiltence of the 
whole mixture, but leaves ſome part of it fluid, or elſe 
the Concretion will not begin preſently to be made, bur. 
require to be waited for a while. 

T hirdly, That Ionce at leaſt (if not oftner) obſcrv'd, 
that 
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that when by mingiag the ewo Liquors and ſhaking them 
io a narrow mouth'd Glaſs whoſe Orifice was ſtopt, they 
would not concoagulate (as it was confidently expeted 
they ſhould) yet by trying the Experiment ina wide mouth 
Glaſs to which the Air had free acceſs, it ſucceeded to my 
content. 

Fourthly, That in the ReduGion of the Concretion to 
a fluid Body, *tis not proper to emptoy in ſtitring it a Knife 
or any other Metalline Body except it be of Gold; but 
rather ſome Stick of Glaſs, or at leaft ſome clean Stick of 
Wood, leſt the 2enſiruum ſhould corrode it, and thereby 
ſpoil, or at leaſt blemiſh the Experiment. | 

Fifthly, That the proportion betwixt the Coralline So- 
lution and the Spirit of Wine depends fo much upon the 
ſtreogth of the former Liquor, and the dephlegmednels of 
the latter, that 'cis ſcarce poſſtble to determine generally 
and exactly what quantity of each ought to be taken; 
and thereforea Tryal or two made with a little of the par- 
ticular Solution you intend to employ (for ſome Solutions 
require more, others leſs Spirit of Wine-to concoagulate 
adequately with them) will better dire you what pro- 
portionof Spirit will ſute that particular parcel of Liquor 
then any general Rule I can propoſe. | 

I know I might here, and perhaps it may be expected 
that I ſhould, take an occaſion to treat alſo of Hardneſs, 
Softneſs, Brittleneſs, Toughneſs, Stiffneſs, and thoſe other 
qualities that are of kin to Fluidity and Firmneſs 3 but 
though confeſs, I once had thoughts of writing a kind of 
Hiſtory of more Qualities than thoſe, yet remembring thar 
wiſe Counſel given us by one of the Antients, Noſcendea eſt 
»enſura fui,l am now very well content,after having alrea» 
dy tir'd my ſelf.andI fear you, torecommend fo uſeful but 
difficult a work to Perſons more able and more ar leiſure 
thanl find my ſelf to go through with ſo great anunder- 
takivgz contenting my {elf at preſent, to have attempted 
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in what has been delivered — couple of qualities 
of ſuch extent, that every ſenſibly big Body in the Uni- 
verſe ſeems indow'd with one or other of them (I'mean 
concerning Fluidity and Firmneſs) the explicating of Qua- 
lities ſomewhat more intelligibly than is wont to be done 
in the Peripatetick Schools, and. to have open'd a way 
(which I hope many will tread) of applying Chymical Ob- 
ſervations and Experiments to the deduction of thoſe effects 
of Qualities from ſuch general and obvious affeCtions of 
matter as Bigneſs, Motion, and Figure, which even the 
Hermetical Writers have hitherto contented themſelves to 
refer to Salt, Sulphur, Mercury, and the like : the Chymi- 
cal notion of which (three Principles)-though of very 
good uſe in ſome other (eſpecially of the more practical) 
parts of Phyfiology, ſeems not as yet to have brought any 
oreat light to ſuch matters as we have been treating of, 
having been hitherto directed not ſo much to the indaga- 
tion of Cauſes, as to the production of EffeRs. 


The End of the Notes touching Fluidity and Firmneſls. 
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Ince it hath not been thought amiſs that ſomething 
ſhould be intimated to the Reader about the Occa- 
fron of the enſuing TraF, T ſhall acquaint him with 
it as briefly as I can, by telling him that it was 
This, Some very ingenious Gentlemen hapning 

to meet as Viſttants at the Author's Lodgings, fell acciden- 
tally into a Diſcourſe about the Ablolute Reſt ſuppoſed to be 
in many Bodies, that ſeer'd to have its Riſe from a miſtake 
of the true meaning of a paſſage or two in the Hiſtory of 
Fluidity and Firmnels, (that was then re-printing, ) But the 
Conference chancing to have a period put to it, whilſt ſeye- 
ral things pertinent to the Author's purpoſe remained yet 
unſaid « the Curiouſneſs of the Subje@ invited dimto draw + 
ap ( haſtily enough ) the Sum of what he had ſaid, and 
might further have ſaid if opportunity had ferv'd, about 
the Point in debate, for the further ſatisfaition of an inquii- 
-ſitive Virtuoſo that was preſent at it. And this was the 
Riſe of the following Diſcourſe, which being written on an © 
Occaſion adminiſtred by the Hiltory of Fluidity and Firm- 
neſs, whereof a New Edition was ready io come abroad ; 
twas thought not improper that this Trad ſhouid attend zt, 
asa kind of Appendix, without the Firſt and Laſt part of a 
Letter, whereof the Body only is neceſſary to the Deſign 
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QUIESCENT SOLIDS. 


| Where the Abſolute Reſt of Bodies is called 
in Queſtion. 


SE CT. I. | 

O remove the Doubt or Scruple that be- 

gan to be diſcourſed of juſt before we laſt 

parted, I ſhall need to do little morethan 

enlarge the Particulars, which (you know) 

I had then time but briefly to make men- ; 

tionof. For the ſtate of the Queſtion was, (as you 4 
may remember) this, "o_ there be among Bodies - 
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any abſolute Reft? On which occaſion I anſwered, That 
Reſt being a word that to me ſeem'd ſomewhat ambigu- 
ous, I thought *"twas requiſite to clear the ſenſe of the 
Queſtion before I offer'd at anſwering it. 

Forthe word Reſt, when we: fpeak of diftin& Maſſes 
of Matter; lookt upon as quiefcent , does in the vulgar 
acception of the Term fignifie, ſuch a ſtate of a viſible 
and entire Body, or (rather) of the Corpuſcles it con- 
fiſts of, that they are aCtually VUnmoved as to fight; the 

Eye (and perhaps not the Touch) being not able to dil: 
cern any local Motion in them, | 

Conſonantly to this firft Member of the diſtintion of 
the word Zeſt, I briefly intimated co the Company, that 
io this ſenſe of a Corpulcles being at Reſt, I thought it 
manifeſt, that there is ſuch a thing in RKerunm Natura: 
Since without granting ſuch a Reſt in the component 
Particles of ſome kind of Bodies, as Diamonds, Iron, 
Porphiry, &c. 'twill be (I conceive ) very hard to ex- 
plain, how there can be ſuch ſolid Maſſes (as thoſe Mine- 
rals are) made up of ſma!] and ſeparable Particles. 
Which being ſaid, I added, that I ſaw oo reaſon why 
ſuch a kind of firmneſs, where the inward motion of 
the inſenſible Particles is almoſt infinitely ſlow, may nor 
ſuffice togive an account of as great a firmneſs as we uſc 
really to find among confiltent Bodies. 

But whereas had intimated to the Company, by the 
lately begun Diſtinction, that beſides this popular fenſe 
of the word Reſt, there was a ſecond, more rigid and 
Philoſophical Notion, or kind of Reft, which for diſtia- 
Qion fake may be called Abſolute or Perfe&t Reſt; 
which imports a continuance of a Body in the ſame 
place preciſely, and includes an abſolute Negation of all 
local Motion, though never ſo flow or imperceptible; 
I told them that in this rigid fenſe of the word Reſt, I 


durſt not affirm, that there are any Bodies at Reſt inthe 
Uni- 
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Univerſe (at leaſt for any long time) but willingly al- 
lowedit to be made a Problem, whether there fin any 
orno: addiog, that perhaps I enclin'd to the Negative 
part of the Queſtion. 

Having thus hiſtorically ſumm'd up what pafs'd be- 
twixtus about the ſtate of the Controverſie, I need not 
tell you, that the Doubt I expreſsd was thought to re- 
liſh too much of a Paradox; and therefore fince the 
company's quick ſeparation allow'd me then no oppor- 
tunity of enlarging, and fince I promis'd no better Ar- 
guments than might be expected in a point that I pro- 
pos'd but as Problematical; I ſhall now endeavour to 
ſhew you that the fide of the Problem I was judg'd en- 
clin'd to, is (at leaſt) not ſo improbable as ſome thought 
it, 

To prove Negatives direQtly, being wont ( as you 
well know) tobe no eaſie Task, and eſpecially in ſuch 
caſesas this; you will not, I preſume, expect that I 


- ſhould attempt the proving of my Conjecture otherwiſe 


than by ſhewing pofitively, that ſome of thoſe Bodies 
which we think to have their parts moſt at Reſt, are not 
exempted from having Inteſtine Motions in them 5 ſince 
*twill be conſequent to ſuch a proof, that it muſt be pro- 
bable, that in other Bodies whoſe Solidity is confeſſed 
to be inferiour, the component Particles are not in a 
ſtate of Perfect Reſt. 


SECT. II. 

If it were neceſlary and expedient, I ſhould begin my 
Arguments by ſaying ſomething againſt Abſolute Reſt, 
in favour of the contrary Opinion, by arguing, 4 Pri- 
ori, as they ſpeak, from the conſtitution of the World, 
whether we conſider ic according to the Epicurean or 
the Carteſian Hypotheſis of the Origine of things. For 
the Epicureans ſuppoſing mn World to be Rag x 
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by the caſual concourſe of Atoms, and aſcribing to eve- 
ry particular Atom an innate, and unlooſeable mobility, 
--or rather, an aCtual motion, or a reſtleſs endeavour after 
It ; 'risconſonant tothink, that though in Concretions, 
they ſo entangle one another, that they cannot ina ſhort 
time, or a viſible manner clear themſelves from one ano- 
ther, yet they do inceſſantly ſtrive to diſ-entangle 
themſelves and get away - by which means there is al- 
way8inthe Atoms even of Solid Bodies, aCtual endea- 
vours of each of the diſtin Atoms to extricate it felt 
from the reſt : (which endeavours uſually at laſt ſuc- 
ceed, whence comes the decay and deſtrufQion of Bo- 
dies ) and 1n the mean while theſe perpetual and con- 
trary endeavours produce inteſtine Commotions in the 
Internal parts of the Body wherein theſe Atoms wete 
impriſon'd. 

On the other ſide according to the Carteſian Doctrine, 
the Materia Subtiilis, that conſtantly paſles like a ſtream 
through the Pores even of the folideſt Bodies, may 
well be ſuppos'd in its paſſage to be- continually ſhaking 
or otherwiſe agitating the inſenſible Particles that make 
up the, body that ſeems to be at Reft, without diſcover- 
ing their Motion to the Eye : As when'in Summer time 
(to explain my felf by-a *Compariſon) a gentle breath 
of Wind paſſes throngh'a Grove removed a pretty way 
off from the Spefator , though his Eye diſcern no 
change in the Grove he looks on, yet the Wind as it . 
blows through the Trees will ſhake ſome of the Branches 
as well as the flexible Twigs; and not *only-- blow -+the 
Leaves into various-poſtures, but blow ſome of them 
quite away. 5 

I might eaſily enlarge on this Sobject, but having elſe- 
where done it on- another occaſion, I -think- 1t. may be 
now.more proper to fatisfie ſome of 'the,Company,.who 
are yet entangled with the ſame-prejudice:with: _— 

; OtnE! . 


other very Learned men, wholook upon it asa Precari- 
ous and Chimzrical Fancy of the Atomiſts, to imagine, 
that in Solid, and as to ſenſe, Quieſcent Bodies, there 
{hould be any inteſtine Motion of the component Parti- 
cles, neither the Motions nor the Corpuſcles themſelves 
being to be feen, and both of them. being therefore as 
well incredible as inviſible. 

A ſolemn Debate of the whole Queſtion about the 
Minuteneſs of Atoms belongs not to this place, where 
it may ſuffice to anſwer the Objection. 


SECT. III. 

And firſt, As I have elſewhere hinted, it may appear 
by divers of the Phznomena above-cited (in the Hiſtory 
of Fluidity) that when Water and ſeveral other Liquors 
ſeem to be continued Maſſes of Matter, and to be as 
much at reſt, asthe very Glaſſes that contain them 5 their 
conſtituent Corpuſcles are in an acual and various 
though ſlow and unperceived Motion. ' 

Next, That there may be likewiſe ſuch a Motion in 
the minute parts of Silver and [ron themſelves, may be 
eaſily argued, by heating thoſe Metals till they come to 
be almoſt red hot ; for then though the eye can diſcern 
no motion of the Corpuſcles thoſe Metals confift of, yet 
their beiog able to burn thoſe that hold them in their 
naked hands, ſhews that their brick Motions may be 
diſcovered by the help of the Touch; and if you ſpit 
upon them the Liquor will- boil, as if it were over» the 
fire. And leſt it: ſhould be objeted, that ſo anomalous 
and violent an Agent as the Fire, is neceſlary to theſe 
Tryals, I ſhall add, that, provided the minute parts be 
ſufficiently agitated, it matters not whether the Motion 
be produced-by Fire-or no ; for by the nimbly ham- 
mering-of Tronor Sfver, you may put the minute parts 
into fuch a Metion, as will make the Metal 'very -hot 

to 
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tothe Touch, and being communicated to Spittle or 
Water, will excite Bubbles, and ſcatter the diſſipated 
parts of that Liquor into the Air, inthe form of Smoke 
or Vapours; nay I elſewhere ſhew how I have eafily ex- 
cited a very ſenſible, though not a viſible agitation, and 
heat in the internal parts of a Meta], barely by my naked 
hands , without any external inſtrument whatſo- 
ever. 

And whereas it may be obje&ed, that though the 
Motion already generated is unſeen , yet we may diſcern 
a change of the component Corpulcles of a Body which 
arein the AQ of altering its Texture, and introducing 
a new alteration or quality in the Body to be wrought 
on,or deſtroying ſome pre-exiſtent quality : I briefly ans 
ſwer (for I would not here repeat what I have elſewhere 
Gid of this point) by this clear Experiment, that though 
your Eye candiſcern no change in the outward and vifi- 
ble, much leſs in the more latent and internal Corpuſcles 
of Iron: a vigorous Loadftone by paſſing aloog its Axis 
from one Pole of the Stone to the other, and back again, 
yet the Texture of the Iron is by that action of the 
Load-ſtone ſochanged, that it acquires, and then loſes 
thoſe admirable Qualities we call the Attractive and 
_—_— victue or faculty peculiar to Magnetical Boe 
gies, | 
And to ſhew you that the inviſible Motions even of 
Metalline Bodies may be quick and brisk enough, and 
maybe ſenſible, though not viſible; We ſhall need eo 
conſider but the ſtate of a good Bell fo long after the 
Clapper has ſtruck it, that no ſhaking or other Motion 
Is to be ſeen in the body of the Bell it ſelf, and yer it 
cauſes inthe Air an odd kind of ringing, orif I may fo 
call it, undulating Sound or Motion, which will ſome- 
times laſt a conſiderable whilez and if the Bell be fitted 


for ſharp notes, 'twill not be without a ſhrilneſs: for if 
_ ſounds 
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ſounds proceed, as 1s elſewhere made probable, from the 
nimble percuſlions of the Air put into a quick and war 


ving motion by ſonorous Bodies; this acuteneſs of 


ſound will ſhew , that whilſt to the Eye the Bell ſeems to 
be at Reſt, yet the minute parts of it continue ina very 
brisk motion, without which they could not ſtrike the 
air ſtrongly and faſt enough to make it produce ſo ſhrill 
a noiſe inthe Ear. 


But, I confeſs to you, that my thoughts preſent me a_ 


Difficulty, which though un-mention'd at our meeting, 
may afford an ObjeCtion, perhaps more difficult than any 
of (not to ſay all) the foregoing, namely, That 'tis 
ſcarce imaginable, how ſuch ſolid and hard Bodies ſhould 
have their internal parts wrought upon by ſuch ſlight 
Agents as the air, and perhaps ſome yet minuter matter 
that is diſperſed io it 3 and how it is poſlible, that where 
there is an aQtual Motion it ſhould beſo flow, that a Cor- 
puſcle of Iron, for inſtance, ſeated in the internal Part 
of a Magnetick Needle, ſhould ſpend fo long time as 
our conjequre requires in travelling fo little a ſpace as 
from thence to the next Superficies of the Needle. But 
to this double Objection, though ſome inſtances which 
you will meet with 1n the following part of this Paper, 
may be properly applyed to ſolve it : yet not to make 
your curioſity wait, I will here ſpeak a word or two to 
each of the members of the Objettion. 


SECT. IV. 


And tothe firſt, I ſay, That theſe Inteſtine Motions 
of the Corpulcles of hard Bodies, need not be ſolely, 
nor perhaps principally aſcribed to thoſe obvious exter- 
nal Agents, to which we are wont to refer them, ſince 
theſe may but excite or aſſiſt the more principal or inter- 
nal Cauſes of the Motions we ſpeak of, as you may ga- 
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ther from what was but lately mention'd of the connate 
and unlooſeable mobility of the Atoms, according to E- 
picurus, and the permeation of the moſt Solid Bodies 
by the Carteſian Materia Snbtilis ; and we may ſee by 
the ſudden effeCts of the Load-ſtone, in endowing Steel 
with Magnetick Qualities, and depriving it of them a- 
'gain (both which ſuppoſe the intervention of a change of 
Texture, and this a produQion of Local Motion in the 
Metal ) that very minute and infenfible Corpuſcles of 
matter are not uncapable of cfieting durable changes in 
the ſolideſt Bodies. | | 
And as for the other member of the Objection, I con- 
fels it'is not eafie for us who are wont (perhaps too much) 
to follow our Eyes for Guides in judging of things cor- 
poreal, and to deny exiſtence to moſt things, 'to moſt 
things whereto Nature hasdenyd a viſible bulk : *tis not 
 eaſte, I ſay, for us to imagine ſo great a ſlownels as 'tis ve- 
ry poſlible for Nature to make uſe of in her Operations, 
though our not being able to-diſcern the motion of a 
ſhadow of a Dial-plate, -or that of -the Index upon a 
Clock or Watch ought-to make us fenfible of the incom- 
petency of our eyes to diſcern ſome motions of natural 
Bodies, which reaſon-tells us ought to be incomparably 
ſlower than theſe. But not now to diſpute about the ex- 
iſtence and Attributes of infinite ſlowneſs, or at leaſt a 
{lowneſs in the next poſſible degree to infinite : I conſider 
that it has not that I know of been demonſtrated, nor at- 
rempted tobe ſo,that-the motion of theCorpuſcle,for ex- 
ample of the Needle above mention'd, muſt be made in a 
dire&line from the place where 'twas firſt ſuppoſed to be 
to the Superficies of the' Needle; forit ſeems more ratio- 
nal, and to agree better with the Phznomena,to ſuppoſe, 
that the way of this Corpulcle in the Body 'ewould quit, 
is extreamly crooked and intricate (almoſt like that of a 
Squib ia the air, or oa tae ground) for it being on w_ =_ 
an 
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hand urg'd on by the Cauſes whatever they be that make 
it ſtrive tofly away, and on the other hand hindred by 
the Corpuſcles whereto 'tis conneQed, and by the oc- 
curſions of other Corpuſcles whoſe motions may be o 
poſite to, or diſagreeing with thoſe of our defign'd Cor- 
puſclez it may probably, before it can extricate it ſelf, 
be reduc'd to encounter and wreſtle, as it were, with ma- 
oy other Corpuſcles, and be by them ſometimes thruſt 
or impel}'d to the right hand and to the left, and fome- 
times alſo repell'd inwards, even after it is come to the 
ſuperficial part of the Needle; whence it may not pre- 
ſently have the liberty. tofly away, but may be drawn 
back by ſome other Corpuſcle, wherewith it is yet con- 
nefted, and which happeniog to be it ſelf thruſt inward 
may draw after it, and ſo entangle again our almoſt dif- 
banded Corpuſcle : beſides that, the gravity of the com- 
ponent Particles of a Body 1s oftentimes ſuch, that 'tis 
eaſjer for the Agent that puts then in motion, to conti- 
nuethem in that (low motion among themſelves, than 
drive them upinto ſolight a #edium as the air, as expe- 
rience ſhews in thoſe Bodies that are called Fixt, as 
Gold, and Glaſs, though in actual fuſion. 

But, I forget that I promis'd you to decline Specula- 
tions, and therefore ſhall only name to you a couple of 
Inſtances which will ſerve to confirm both what I was 
lately ſaying, and what Lam now in proving, 


SE CT. V, 


The firſt of theſe I ſhall take from what is uſually 
granted as matter of Fad, namely, that if a Spring, 
though . made of ſo hard a Body as Stec], be forcibly 
bent, and kept but a moderate while in that poſture, as 
ſoon as the force that kept it bent is removed, it will a- 


gain returnto its former Figure z bur if it be kept too 
C long 
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{ong in that forc't poſition, it will by degrees loſe that 
which they call the motion of Reſtitution, and retain its 
new crooked Figure, though the force that bent [t be 
removed; which ſhews both the power of ſome of the 
more familiar Agents in Nature, and (which is that the 
ſhewing whereof I here chiefly aim at) that where there 
isa continued endeavour of the partsof a Body, to put 
themſelves into another ſtate, yet the motion, or rather 
the progreſs may be much more ſlow than men ſeem as 
yet to have taken notice of, ſince 'twas a great while 
before &he Texture of the Corpuſcles of the Steel were 
ſo alter'd as to make them loſe their former ſpringi- 
neſs. | P 

But I will ſecond this with a more ilJuſtrious Experi- 
ment, which w1ll at-once confirm what I have juſt now 
ſaid, and ſhew that the Air or the inviſible Corpuſcles 
harbour'd in it may have no inconſiderable power to 
actupon, and effe& cBanges in the ſolideſt Bodies. 

To this purpoſe I ſhall only obſerve to you, that 
though if a Bar of Iron having one of its ends held per- 
pendicularly, and at a fit diſtance, to the Lilly or North- 
Point of the Mariners Compaſs ( I mean that which 
points towards the North) it will, as I elſewhere menti- 
on, drive it away towards the Eaſt or Weſt: and if this 
ſame lower end of the Bar of Iron be put into a contra- 
Ty poſture, it will preſently loſe its temporary magne- 
tiſm, as Telſewheredeclare. Yet if this Bar be very 
long kept upright ina Window. or other convenient 
place, then, as fome late Magnetical Writers will tell 
you, it will have acquired a conſtant and durable mag- 
netick power. Which isa Phxnomenon that makes ex- 
ceedingly for our preſent purpoſe, fince it hence ap- 
pears both that the Air together with the magnetical 
Effluvia of the Earth that it receives in its Pores, is able 


without outward force to work durable changes - ſo 
olid 
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ſolid a Body as Iron, and that the motions of the internal 
Parts, for theſe are requiſite to the change of the Me- 
tal's Texture, are performed with a wonderful {lowneſs, 
fiace the Bar muſt be very long expoſed to the air, per- 
haps before it acquires any durable magnetiſm at all, 
but at leaſt before it acquires ſo vigorous and fixt a mag- 
netiſm as by this means it may attainto. | 

But, becauſe moſt of the Inſtances to be propos'd in 
the following part of this Eflay, may ſerve for Confir- 
mations of what we have been diſcourſing 3 I ſhall pro- 
ceed to them, yet not till I have advertis'd you, That 
I purpoſely decline to mention divers Phxnomena that 
may even by Learned men be thought fit examples on 
this occaſion, ((uch as the Nutrition, Growth, and Waſt- 
ing of Animals and Vegetables) becauſe ſuch Bodies re- 
ceiving conſtant ſupplies of Corpuſcles, of ſeveral, and 
often unknown, Natures, there may be difficulties ſfug- 
geſted about them,not eaſie to be cleared without longer 
Diſcourſes than I can allow this Eſlay. 0 


SECT. VI. 


The firſt Inſtance then that I ſhall mention about Ve- 
getable ſubſtances, ſhall be taken from Lignam Vite, or 
Guaiacum (for many Artificers give them the ſame name, 
and uſe them promiſcuouſly for the ſame purpoſes) of 
which, thotjphuieſcem to be the ſolideſt wood we know 
(infomuch that I as wel as ſome others have ordinarily us'd 
it to pound ſolid Bodies in)yet the skilfulleſt Tradeſmen 
I have met with, have upon my inquiry informed me, 
that if it be wrought before it be well ſeaſon'd by length 
of time, it will ſhew it ſelf very frangible z which an 
eminent Turner told me he had ofren found to his loſs : 
For having turn'd divers fine pieces of Work of Lignuz 


Vite, before »twas duly ſeaſon'd , he found almoſt all 
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of them by the heat of the Sun (whichthe uſes of many 
of them requir'd they ſhould ſometimes be expos'd to) 
crack, and cleave aſunder, into I know not how many 
parts; whereby thoſe fine pieces of workmanſhip were 
quite ſpoil'd. And I remember, that having enquird 
of an oldexperienced Tradeſman, of whom I bought an 
excellent Mortar of Lignum 7ite, how long he had kept 
the Wood in ſeaſoning before I had the Mortar, he an- 
ſwered me (if I much miſ-remember not) 20 years, under 
which time it is not fully ſeaſon'd for ſome purpoſes ; of 
which opinion of his, having occaſionally ſpoken to the 
tately mention'd Turner, this experienced Workman 
much confirmed me init ;- as he likewiſe did in an Obſer- 
vation I not long ſince made about the ſlow and unper- 
ceived motion that may be, not only in the more looſe 
and fugitive Aqueous parts of Lignu#2z Vile, but in far 
more unlikely ones. For he told me that he had often 
found, in Turning that Wood, Cavitics of ſeveral ſizes 
in the very inward and- ſolid part of the Wood ( which 
every way encompaſs'd them) and in thoſe Cavities con- 
fiderable quantities of: a certain Gum, much cryed up by 
ſome for an Anti-Venereal Medicine. 

The uſe would make of theſe Examples is this, That 
face ſo ſolid a Body as a Trunk of Lignum. Yite. is, when 
the Treeis newly fell'd, may require ſo long a time as 20. 
yeare, or upwards, to be ſeaſoned (.e.) brought to its 
full compaQnefs and toughneſs 3 and ſygmamine account 
upon which time ſeaſons Wood ſeems to be this, That 
by degrees the looſer Aqueous, and more fugitive parts 
exhale.intotheair, whereby the remaining ſolid ones are 
brought intoa cloſer order, and have leilure to be fo 
placed among themſelves, as-is moſt convenient to make 
their Texture firm and durable - it will follow, that e- 
ven inthe internal parts.of. this ſolid Wood there mult 
be, not only in the looſer and lighter Corpuſcles, that 
extri- 
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extricate themſelves, and exhale away, a true local mo- 
tion, though much too ſlow.to fall immediately under 
the diſcernment of our ſenſes. And, if the lately men- 
tioned Gum be either totally, or ſo much as in part ge- 
nerated, as toſenſe, after the felling of the Tree, as 
ſome Analogous Inſtances that I have elſewhere taken 
notice of, make it probable; thenthe Example will fur- 
ther be conſiderable to our preſent purpoſe, by ſhewing 
that a ſubſtance ſo grols, and fo little volatile in compa- 
riſon ofthe Aqueous parts,as1s the brittle Gam I ſpeak of, 
may permeate to a great thickneſs, a very ſolid and ine 
animate ſubſtance; which cannot be done without an 
inteſtine, though ioſenſible m$tion among the parts of 
the Wood, and probably a marvellouſly flow motion of 
thoſe of the Gum. 


SECT. VIL 


But. it will poſſibly ſeem more ſtrange, that very. thin 
pieces of Wood, and thoſe faw'd off from a Tree of a 
much looſer Texture, ſhould be much longer in ſeaſon» 
ing than that {y!id 2nd ponderous Wood we have been 
ſpeaking of. And indeed this diſcovery is not to bs 
made, as in Lignum Viie, by the brittleneſs, or other ob- 
vious qualitics in ite Wood, but by aſubtler way 5 and 
accordingly haviog purpoltly conſulted with the Ma- 
kers of Muſical Inſtruments, and with ſome ancient Mu- 
fitians, I was much contrmed by. them in my opinion : 
And I remember, the |aſt Maker of Viols, Lutes, &*c. of 
whom I enquired. of what Age he thought ſuch Ioſtru- 
ments, eſpecially Lutes, ought to be to attain their full 
and beſt ſeaſoning for ſcnorouſneſs ; he reply'd, that in 
ſome of them 20 years would be requilite,in others 40,ac- 
cording to the nature and thickneſs of the Wood, and 
other circumſtances, But an Ancient Muſician that was 

preſent. 
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preſent at what was ſaid, inform'd me that there were 
ſome famous Lutes, one or two of which he nam'd to 
.me. that attained not theirfull ſeaſoning and beſt reſo- 
nance till they were about fourſcore year old. And thus 
much for inanimate Vegetable ſubſtances, 


SECT. VII. 


As for calcind Stones made up into Lime, and ſorts of 
raw ſtones, I have already obſerved from the credible re- 
lations of Maſons and others, thar the Walls in ſome 
Buildings attain not their hardneſs and ſolidity till they 
are 4© years old, or perhaps much anclenter ; and ſince 
in gradually proceeding to this degree. of ſolidity, th<ſe 
Walls reſemble the ſeaſoning of Ligzum Vite formerly 
explicated, the motion of the internal parts may be ar- 
gued from the change of Texture as well 1o theſe as 
in that, | 

And, if I would rob other Tracts (to which they more 
properly belong) I could here eaſily adde ſome ſuch In- 
ſtances of the hardening and ſoftning of Stones by time, 
as would much confirm what I have now been deliver- 
ing 5 but I ſhall rather chuſe to confine my ſelf here to 
the two Examples following, not taken notice of in 
Quarrys or by Maſons. h 

The firſt is, That there are Marchaſites, conſiſting as 
well of a ſtony as of a metalline ſubſtance, which, 
though harder than many other ſorts of Stones, and 
even than Marble, have yet ſogreat a motion in their 
internal parts, that if they be expos'd tothe air, not on- 
ly they will have a Vitriolate Effloreſcence, it I may ſo 
ſpeak, on their ſuperficies (as I have obſerv'd in divers 
other Marchaſites) but they will in Tract of time burſt 
the Stone in Pieces ; of which ſort I had ſometime ſince, 
.andIhopel bave yet a bulky Marchafite that I ceo 
rom 
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from a Virtuoſo that lives juſt by a Vitriol-work , whi- 
ther theſe among other Vitriol-Stones are brought, and 
where this'Stone being choſen for its largeneſs, was ta- 
ken up andcarefully kept by'that ingenious perſon till it 
burſt of it ſelf, and till I ſent for it. And to fatisfie my 
ſelf a little further, that the internal parts of Marcha- 
fites may be as well diſpos'd to be vitriolated as the ex- 
ternal 3 T remember l broke a hard Marchaſfite that I had 
from another place, and laying it ſome ſhort time in a 
Chamber-Window, I found the new ſuperficies made by 
the Tracture about:the middle of the Stone to have ac- 
quired an Effloreſcence of a vitriolate Nature. 

The other inſtance, whichiis very odd, and much talk- 
ed of, 1s this :: An-ingenious Gentleman of my acquain- 
tance,caſually meeting me one day, told me that he had a 
Turquois-ſtone, which if he were not miſtaken had a 
wonderful property, for there being ia it ſeveral ſpots of 
Colours differing from the'reſt of the Gem, theſe-ſpots 
ſeem'd, though very ſlowly, 'to move from-one-part of 
the ſtone ro the other. And'this he thought himſelf to 
have taken notice of for very many Months (perhaps a 
couple of years). This Relation ſeem'd ſo ſtrange that 
the Relator- was not at all-ſurpriz'd, when. to aſcertain 
my'(elf of the' truth of it; Fdefired to have 'the Ring 
this ſtone wasſetin, fora while in my-own keeping, to 
which he readily aſſenting ;- beſides that I took very 
heedful notice of the ſcituation of the ſpots, I employ'd 
a very ingenious youth that:then lived with me, and was 
$kill'd in drawing, to thakeths Pifture of the: ftone with 
the ſpots as they were then placed, and afterwards to 
have a watchfuleye upon it, and'from time to time (as 
once perhaps intwo or three weeks) to draw a new Pi- 
Aure of them'3- by comparing feverakoft which Pittyres, 
ft was unatiimouſly concluded that-:the fpots did-ſhifepla- 
cevityahe Turquois, as if: the /matter: they. conſiſted = 
| made 
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made its way through the ſubſtance of the ſtone: As we 
lately noted that the Gum of Lignum Vite ſeemd to do 
through the ſu>{tance of the Wood : And as far as we 
obſerv'd, the motion of theſe ſpots was exceeding ſlow 
and. irregular, though perhaps it might have been re- 
ducid toalomewhat leſs uncertainty, were it not that by 
anunwelcoine accident we were deprived of the oppor- 
tunity of continwng our Obſervations long enough. And 
this briogs into my mind, that the Turquois being a 
ſtone, of whick i 2d met ſtrange ſtories in good Au- 
thors, I once asked ſeveral queſtions about it, of a 
noted Jeweller 3 and enquiring among other particulars, 
whether he had not obſerv'd ſome changes that ſeem'd 
ſpontaneous in the ſubſtance or colour of the ſtone? he 
reply'd:that in ſome few Turquois's he had obſerv'd two 
differing Blews in differing parts of the ſame ſtone, and 
that one of thoſe Colours would by flow and unperceiv- 
ed degrees invade, and at length overſpread that part 
of the ſtone, which the other Colour poſleſled before. 
I ſhall here add, that the ſame Gentleman that lent me 
the ſpotted Turquois, ſhew'd me afterward an Agate 
Haft of 'a Knife, where was a certain Cloud, which he 
told me an ingenious Perſon had for ſome years obleryd 
to remove to and fro in the ſtone, and had a while fiace 
to convince the Relator lent him the Agate, of whoſe 
Phznomena he promis'd me an account, when he ſhall 
have had the ſtone in his cuſtody for a competent time, 
till the expiration of which, it may ſuffice to have ſaid 
of this Agate what I have now related. 


SECT. IX. 


But becauſe that Diamonds and Glaſs are generally 
looked upon, eſpecially by Chymiſts, as Bodies of the 


cloſeſt and firmeſt Texture that Nature and Art. m_ 
i 


M-- 


if we could ſhew an inteſtine motion even in the parts 

of theſe; fitter Inſtances for our purpoſe could not in 

reaſon be deſired - I ſhall venture to ſay ſomething of 

each of them, though what I have to ſay about Dia- 

monds , is proposd rather to ground a ſuſpition of 

_ may be, than a demonſtration that it muſt 
© 

in the firſt place then, to remove that prejudice that 
may be enterraind from the incomparable hardneſs of 
Diamonds "which I confeſs experience has made me 
admire) 2s if Bodies ſo hard and ſolid could not have 
their parts put into motion but by ſome extraordinary, 
not to ſay, prodigious force ; I ſhall only repeat here 
what I have elſewhere ſhewn, that Diamonds are Bodies 
that eaſily enough become aftually Electrical, and that 
ſome Diamonds (of which ſort I have a ſmall one by me) 
will by rubbing upon a cloath be brought to ſhine in the 
dark, the Quiſt of both which tranſient Qualities re- 
quiring a change of Texture even in the internal partsz 
and the Friction that produces that change, doing it im- 
mediately by putting the pars of the ſtone into local- 
motion, it may be thence argued, that a very moderate 
force may ſuffice to beget an internal motion in the in- 
ward Particles of Diamonds themſelves. 

AndI am not ſure but that more hidden Agents may 
make impreſſions upon theſe hardeft Bodies. For in a 
Ring that I am wonr to wear on my little Finger , which 
has no Diamond, ſave one more than that ſhining one [ 
lately mention'd, I have I know not how oftenſeemd to 
my ſelf to obſerve a manifeſtly greater clearneſs and 
ſparklingneſs at ſome times than at others, though I 
could not refer jr to the clearneſs or dulneſs of the wea- 
ther, the moiſture or drineſs of the air, the ſuperficial 


clearneſs or foulneſs of the ſtone, or any other manifeſt 
D cauſe 
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cauſe I could think of. And in this I was the more en- 
clin'd to think I might not be miſtaken, becauſe, beſides 
that the notice I took of it, was frequent, I have by me 
a rough Diamond juſt as it came from the Rock, in 
whoſe EleQrical faculty I have taken notice of changes 
as to the degree of ſtrength wherewith it attradted,and 
that within the compaſs of a very little time, though I 
could not find any cauſe whereto I could refer fo ſur- 
prizing a Phxnomenon. And 1 muſt not here omit, that 
chancing one day to ſhew the newly mention'd Diamond 
Riog toa very ingenious Lady that uſed to wear in Rings 
and Bracelets ſtore of thoſe Gems, and telling her what 
changes I had taken notice of inthe Diamonds ſhe who 
had obſerv'd more about Gems than any Lady I had yet 
met with, appeared but little ſurprized at what I told 
her, and affirm'd to me that ſhe had divers times obſery- 
ed the like alterations in ſome Diamonds of hers, which 
ſometimes would look more ſparklingly than they were 
wont, and ſometimes far more dull than ordinary. And 
when I objected, that poſlibly that dulneſs might be im- 
puted to the weather, or ſome caſual foulneſs of the 
ſurface ofthe ſtone,ſhe reply'd that ſhe had been aware of 
thoſe circumſtances, rubbing the ſtones clean, and o- 
therwiſe taking care to ſecure an Obſervation, which 
ſhe had made too often to have deceiv'd her ſelf in it. 
If I remember aright, I have elſewhere mention'd how 
I faw a conſiderable, but Cloudy, Hungarian Diamond, 
which the Owner would have preſented me, made clear- 
er by lying for ſome time in a cold Liquor, wherein he 
affirmed that upon his keeping it longer the ſtone would 
loſe more and more of its cloudineſs; and what I my felf 
ſaw ſuffic'd me to argue, that changes may be produc'd 
even inthe inward parts of ſuch Diamonds by Agents that 
alt without apy appeariog Violence. 


SECT: 
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And if it be true that Diamonds, as I elſewhere ob- 
ſerve about many other ſtones, may be generated from 
time to time in the bowels of the Earth , it may not 
perhaps be abſurd to imagine, that even true Dia- 
monds; that ſeem perfe&t, and are fit for Rings, may 
long continue to have an inſcnfible motion through the 
whole ſtone , whereby the Corpulſcles it conſiſts of are 
diſpos'd into a more convenient Texture for the conſti- 
eutifig of an extreamly hard body. For though it be 
taken for granted, that Adamantine Bodies, becauſe 
they are generally exceeding hard, are equally ſo, yet 
that ſuppoſition is not favoured by Experience. And [I 
remember, that to ſatisfie my ſelf further about ſuch 
matters, I repair'd to an ancient Artificer eminent in his 
Trade, which was the cutting and ſetting of Diamonds, 
and that having demanded ofhim whether he found that 
all Diamonds were of equal hardneſs3 he anſwered me, 
that baving dealt in theſe Gems near 20 years in Amſter- 
dam, and divers years in England, he perceived that there 
are of later years brought over worſe and worle ſorts of 
Diamonds, and that he finds ſeveral of the recent Dia- 
monds ſo foft and brittle in compariſon of thoſe he was 
anciently wont to ſet (and which he with other Jewel- 
lers called Diamonds of the old Rock) that he is often 
afraid, and unwilling to meddle with them, when they 
are brought to him, leſt he ſhould ſpoil them in the cut- 
ting, or poliſhing, But this I only repeat hiſtorically, 
till farther obſervation ſhall diſcover whether theſe are 
Diamonds not yet fully ripe, Md capable of growing 
harder by further maturation, or whether they be of 
a peculiarſort of Dizmonds whoſe nature it 1s to be al- 


ways ſofter than thoſe of the old Rock. 
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SECT. XE. 


This brings into my mind a confirmation of the une- 
qual hardneſs of Diamonds , whatever be the cauſe of 
it, which I met with in a little Book lately Publiſhed 
in his own Language by a Frenchman, who giving his 
Reader an Account of the Eaſtern Diamond-Mines 
from the Relation, as he affirms, of a late Eye-witneſs, 
ſpeaks thus of the third and laſt Mine called Gazerpol;, 
They are very clear, and of a good Water, but they cannot 
be ground by mutual Attrition (it I underſtand the Term 

he uſes ) but with ſtones of the ſame Mines 
Ferexes, pag. for if one ſhould employ for that purpoſe the 
Mm. 17-18, ſtones of another Mine, thoſe of Gazerpoli 

would be broken in pieces : They do alſo eaſily 
break upon the Wheel, and thoſe that are not vers d in the 
knowledge of ſtones may eaſily be deceived (inthem.) Of 
which our Author addes the Example of a Portugnais, 
who refuſing 1200 Crowns for one of them at Ligors, 
when he went to have it cut at Yerice, it broke upon 
the Wheel into fifteen or twenty pieces. 

Another Example that ſeems to make more for our 
preſent purpoſe is afforded by the fame Author, ſpeak- 
ing of the ſccond Mine , which breeds the greateſt ſtones 
called Gane or Cclonor ; for he ſays, that ſur la plus part, 
z.e. upon the moſt of thele ſtones after they are cur, 
there appears always as It were a kind of greaſineſs. or 
unCtuoſity, which invites you ever and anon to have re- 
courſe to your Handkerchief to wipe it cff, which one 
would gueſsto proceed from ſome iofenfible Efiluvium, 
that exhaling out of the ſtone comes to be check'd and 
condensdby theair on the ſuperficies of it, as it hap- 
pens to ſweat on the £kins of Animals: the truth of 
which conjeRure I would examine by very nice ſcales, if 

I could procure ſuch Diamonds. SECT, 
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And becauſe Rubies, though inferior in hardneſs to 
Diamonds, are yet harder than moſt other Gems, and 
much more than Marble and the like courſer ſtones, | 
will not omit on this occaſion, what was more than once 
afirmed to me by an obſerving Lady, whom, if ſhe were 
not too nearly related to me, I could ſcarce mention 
without an Elogy. For caſually caſting my eye upon a 
fair Ruby ſhe wore upon her finger, and defiring to con- 
{1der it more attentively , ſhe pull'd off the rich Riag 
was ſet in, and reaching it me, told me *twas worth 
my curioſity to conſider it. For bcfides that 'twas ſo 
finea (tone, that 'twas thought worth being left her as a 
Legacy by a great Lady (her dear friend) that was fa- 
mous, as I knew, for the variety of the rich J:wels ſhe 
was Miſtreſs of; this Ruby would not unfrequently va- 
ry the degrees of its luſtre ſhe knew not why. For 
ſometimes it ſcem'd tobe ennobled by a more vivid fire 
than ordinary, and at other times it would be manifeſtly 
more dull and cloudy than 'tis wont to be : and this not 
imputable, as ſhe expreſly aſſur'd me upon' repeated 
Obſervations, to the Cloudinefs of the Weath r, orany 
ſuperficial foulneſs of the ſtone. And that I might be 
convinc'd as well as ſhe her ſelf was, ſhe defir'd me to 
rub it very clean, and then take notice of the preſent 
luſtre of it , of which ere long ſhe preſum'd ſhe could 
ſhew me a manifeſt alteration (for l was then come to vi- 
fit her and paſs ſome weeks with her in her houſe) but my 
occaſions calling me away withina few days after, I had 
not time to wait for the event of her promiſe. 

How far what has been faid concerning Diamonds 
may be allowed to be Argumentative towards the ſcope 
of this Diſcourſe, I fhall willingly leave to the difcovery: 
a £ 
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of time, and further Obſervationgz the mention I have 
made of the foregoing particulars, having been invited 
partly by the nobleneſs of the ſubjeat, which made me 
willing to adde theſe Relations to what I have elſewhere 
written about themz and partly becauſe thus much at 
leaſt ſeems probably deducible from what I noted about 
the exciting of Diamonds by rubbing, both to attract, 
and to ſhine, that notwithſtanding their incomparable 
hardneſs, an inteſtine motion of their minute parts 
== without any conſiderable violence quickly pre- 
uc'd, 


SECT. XII. 


. And now 'twill be time to conſider the other Body 
promis'd to take notice of, namely Glaſs. For this being 
thought ſo compa@ and firm a Body, that 'tis indiſtruti- 
ble by Art or Nature, and being alſo of ſo cloſe aTexture, 
that the ſubtleſt Chymical Spirits (that are yet known) 
cannot pervade it, and laſtly having given ſuch proofs 
of the fixednefs of its parts, as to have long endur'd the 
violence even of a Glaſs-houſe-fire, we can ſcarce ima- 
ginea Body more unlikely to have any motion amongſt 
its component Particles -. and yet that they may not be 
always at perfe&t Reſt among themſelves, I have been 
induced to think by the following, and the like Ob- 
ſervations. 

Firſt, having enquired of a famous and experienced 
Maker of Teleſcopes, as well as of thoſe that uſe ſuch 
Inſtruments, whether he did not obſerve that the Ve- 
nice-Glaſſes he employed would ſometimes crack of 
_ themſelves whilſt they were yet in Plates, and ſome- 
times do the like after they were ground into Convexes, 
and poliſhed ups he anſwered affirmatively. And 


though it ſeem'd improbable that Glaſles _— 
ar 
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far off | Venice, and many of them kept a good 
while here in Ezgl/and before there be occaſion to grind 
them: and perhaps longer after their having been 
ground before they crack, ſhould after all this time re- 
tain 3n internal motion among their component Parti- 
cles : yetIhave been induc'd to conjecure that ſome ſa- 
line Corpuſcles more numerous than the Nature of the 
Glaſs requir'd, may, by degrees though ſlow and unper- 
ceiv'd, ſo tend towards the ſuperficies of the Glaſs, as 
either to get out of the Pores of it, or crack, or burſt 
the Glaſs in endeavouring to force their paſſage out- 
ward. For having purpoſely enquired of the above- 
nam'd Artificer, and ſome other obſerving men that 
deal in Optical Glaſſes, whether it had not been taken 
notice of, That there would ſometimes be , eſpecially 
in Winter and very moiſt Weather , a kind of Efflore- 
{cence of a faltiſh taſte manifeſtly diſcernable upon the 
ſurfaces of their Glaſſes 3 I was anſwered 1n the Afﬀirma- 
tive, eſpecially by the above-mention'd Artificer, who 
having more occaſion and opportunity to take notice of 
ſuch things, told me that he had by taſting found theſe 
Exſudations ſenſibly ſaltiſh, 


SECT. XIV. 


And I was the more apt to entertain the lately pro- 
pos'd Conjecture, becauſe of a thick Glaſs Cup that 
I have yet by me, in the making of which, to render it 
the more Diaphanous, I ſuppos'd an over great pro- 


portion of Salt had been employed. For this Cup 


though for a while it continued clear and entire; yet be» 
fore the enſuing Winter was ended, though it did not 


ſo crack as to fall to pieces, but ſtill retains its former: 


' ſhape, yet. it was flaw'd with fucha multitude of little 


cracks, . 
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cracks, that at a diſtance it looks like a Whiue, not like a 
Chriſtalline Cup. 


SECT. XV. 


I remember alſo that I have ſometimes, though not of- 
ter, had Veſſels and other Bodies of Glaſs of a confide- 
rable thickneſs, which have of their own accord broken 
ſuddenly aſunder, with noiſe enough to make me take 
notice of it. And that this did not- always happen for 
want of the Glaſs's being gradually or {lowly cool'd, or, 
in the Workmens Language, neal'd, I was perſwaded not 
only by the ſpontaneous cracking, not without a loud 
noiſe of athick and empty Glaſs Veſlel, that had for I 
know not how many Months been kept locked up in my 
Study; but by the like Accidents, which I after found 
had happened unto others. For enquiring of ſome that 
made great ſtore of Glaſs Veſlels, as well as of others 
that ſold them ; Ilearned from both,that they had ſome- 
times by their loſſes been made to take notice that 
Glaſles that had been long made, and kept unemployed 
would break of themſelves, when there was no viſible 
outward Agent near enough to be ſuſpected of the hav- 
iog broken them. And ſince this very Page began to be 
written, I had a fair Chriſtal Vial, not too well ſtopt, 
which crackt at the thick bottom, in a Glaſs: Cabinet 
(that was fixed toa Wall) where I kept that with other 
choice Vials under Lock and Key; no other of the in- 
cluded Glaſles (full nor empty) nor yet of the external 
Glaſles appearing any way crackt or injured. Nay 
even great and ſtrong Looking-Glaſſes are not quite 
exempted from theſe accidents. For I remember that 
having purpoſely enquired of an honeſt man that fur- 
niſhed the greateſt part of London with large Looking- 

| Glatles, 
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Glaſſes, whether he did not. ſometimes find them 
crack, and that with noiſe; he ſhow'd me divers large 
Plates of excellent Glaſs, and aſſured me, that ſome- 
times after they had been a'good while in his Shop, 
ſome of them would of. themſelves, not only crack. 
with a loud noife, but now-and then alſo ( though 
rarely) fly aſunder with that-violence as to break 


ſome of the neighbouring Plates though thick and 
rong.. 


SECT.. XVI. 


And haviog alſo a mind to enquire further, whe- 
ther this diſpoſition to break in ſome ſorts of Glaſs, 
might not continue much longer than I had oppor-- 
tunity to obſerve, I addreſſed my (elf to an inge- 
nious Maſter of a Glaſ-houſe , and demanded of 
him how long he had taken notice of Glaſs to con- 
tinue ſound and whole, and yet afterwards to 
break of it ſelf. He replyed that he had once a 
great parcel of Glaſles packed up, - which not having 
the occaſion he expefted to vend and. make ufe of, 
lay by him for agreat while; and yet whenafterwards 
he had nopack'd them, and rang'd them, in a ſhort 
time a. great many of them, amounting-to- about a 
fourth or third part of the whole number, cracked 
of. themſelves 3 and 'when 1 - asked: how - long the 
Parcels had lain by before they were opened, he re- 
plyed, that 'twas as he remembred between four and 

e years. 
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SECT. XVIE 


Theſe Inſtances (to which I could adde divers 


others) I have therefore mention'd becauſe either 
of the two Hypotheſes in: congruity whereunto 
they ſeem likelieft to be intelligibly explicable, 
will favour the Doctrine hitherto patronized, For 
according to the Atomical Theory, it may be 


conceived that there is a conſtant inteſtine Mo-. 


tion of the ſmall parts of the Glaſs upon the ſcore 
of their conſtituent Atoms , which endeavour or 
tend to extricate themſelves and get away ,, which at 
laſt they do, by breaking the Glaſs in ſome brittle, 
or other fit placez where (after a multitude of en- 
counters and evolutions) a competent number of 
them may happento be got together, and find their 
Motion (outwards) withſtood ': whence may. enſue 
ſo unequal an agitation there, of the formerly cohe- 
rent parts of the Glaſs, as to make the more agitated 
ones part from them that are lefs fo; and conſe- 
quently crack the Glaſs. To which agrees what I 
have often obſerv'd in Chymical and Mechanical 
Tryals made with Glaſs-Veſlels, That if there be 
any grain of Sand or Gravel, or any little Lump of 
the Alkalizate matter Glaſs is made of, conſpicuouſly 
inclos'd inthe ſubſtance of the Veſſel, 'twill both be 
much the more apt to break,and if it do, will almoſt 
always begin to crack at that place, (whence ufually 
as from a Center ſeveral cracks go ſeveral ways) the 
part of the Glaſs where the blemifſh is, being com- 
monly of a differing Texture from the reſt (as 1s of- 
ten manifeſt to the very eye) and being by that in- 


copgruous Texture diſpoſed to be put into a motion 
differing 
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Jiffering from , and perhaps very diſproportionate 
to that of the neighbouring Parts, - 


SE CT. XVIIL 


T muſt not here ſtay to 'examine, whether or no 
this motion of the internal parts may not ('in di- 
vers caſes be made more efficacious by: the pene- 
tration of ſome ſubtle and moiſt matter into the 
Glaſſes Pores, (eſpecially the more ſuperficial ones 
of ſome Glaſs of a looſer ſort) and-ſo. by degrees 
vitiate the Texture of the Body , and promo- 
tiog the Apitation and ſwelling of the ſaline 
Corpuſcles, enable them to burſt the Glaſs, after 
ſome ſuch” manner as the Marchafites I lately 
mentioned, came to have a vitriolate Efflore- 
ſcence , and even to be-burſt by the operation 
of the Air3 this, I ſay, TI muſt not now ſtay to 
Examine, becauſe I would haſten. to propoſe the 
ſ:cond Hypotheſis, and tell you 'that (elſe) we 
may, congruouſly to what we elſewhere diſcourſe, 
imagine, Thar in tract of time, there is produced 
in ſome parts of a Glaſs a Texture that makes it 
reſiſt more than it did formerly the free paſſage 
of the Erher,, or ſome other ſubtle matter, that 
was accuſtomed ( perhaps ſtream-like_) to perme- 
ate it before; which tranſient matter now find- 
ing its paſſage obſtructed (and perchance slwoſt 
quite hindered ) by the vitiating of the Pores of 
the Glaſs, or ſome other ( inconvenient ) change 
of Texture in it, and endeavouring to conimue 
its wonted motion through it, does ſo ſtretch the 
Pores, or otherwiſe offer violence to the Tex- 
ture of the Body, that it: cauſes a divulſion 4: 
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-the parts, which according -as it is more or leſs 
forcibly or ſuddenly made, does either .barely 
crack the Glaſs, or make it flye aſunder. Tothe 
precedent DoQrine theſe two things agree not ill: 
The Firſt, That Glaſs is a Body eaſily made Ele- 
QArical by rubbing, which makes it probable that 
Its Particles may eaſily be put into motion. And 
the Second, That ſuch a Divulſion may be made 
1n Glaſs by but an inequal .motion between the 
neighbouring partsz as may .appear by the Chy- 
mical praftice. of cracking Glailes, which they of- 
ten think fit to do, only :by applying a red 
hot Iron to the place till it be ſufficiently heated, 
and whilſt it is very hot, moiſtening it with cold 
water ( or even Spittle) which by cooling the 
part that it touched, and conſequently checking 
the Agitation of the Corpuſcles it meets there, 
whilſt the contiguous .parts retain their former 
-vehement Agitation, occaſions a diſcontinuity or 
.divulſion in the-Glaſs , ſome of whoſe parts are in 
fo ſwift , and others are in ſo ſlow a motion, 


SE CT. XIX. 


And on this occaſion I ſhall adde chiefly, becauſe 
1 would not pretermit ſo conſiderable a Phznome- 
noo, That even when Glaſs ſeems to have loſt the 
degree of heat that one would think neceſſary to 
have its ſhape or bigneſs ſenfibly alter'd, there may 
remain yet-ſo much egitation in the minute parts, as, 
when they are modify'd by the Air, by the Cold, 
or by ſome other inviſible Agent, to make them al- 
ter the bulk or ſhape of the whole Veſſel they com- 
poſes and that (which one would not expect) by cn- 
| larging 
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larging the Veſſel, atleaſt if we allow not in the caſe 
.any change of Figure : For it has often been obſerved 
-1n thoſe Glaſs-houſes where they work White'Glaſſes, 


as they call thoſe that are pure and clear, that when 
they have blown Glaſſes into a mold, to give them 
more exaQly the deſired ſhape and ſize, theſe Gla(- 
ſes when they are cold cannot well be put again into 
the ſame mold they were blownin, and requirethat 
the Cells of Garde Vials that are to receive them be 
made alittle larger : which Obſervation an eminent 
Artificer of my acquaintance that gets conſiderably 
by fitting fine Glaſſes to Caſes ; has much confirm'd 
to me by his complaints of the inconvenience, eafie 
tobe incurr'd , by the not knowing, or not remem- 
bring ſo unlikely an Effe& of the cooling of Glaſs. 
But I muſt not proſecute the conſideration of theſe, 
and thelike Phzxnomena, nor examine which of the 
preceding Explications is preferrable, having men- 
tion'd them, as I was ſaying, chiefly to ſhew, that 
which of them ſoever we pitch upon, it will argue 
an inteſtine motion in the Corpuſcles of the Glaſs, 
which motion we ſhall think may be very ſlow, if 
we conſider how long a time it is on ſome Occaſions 
In producing its effects before it brings them to be di- 
{cernable to our ſenſes. 


SECT. XX. 


Having thus made it probable, that among the 
parts of ſuch ſolid Bodies, as I have hitherto in- 
ſtanced in, there may not be ſuch a perfeQt Reſt, as is 
generally believed ; it will I ſuppoſe be expeCted that 
I ſhould now draw this conſequence from what has 
been ſaid , That there is no ſuch thing as — 
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Reſtin Nature, But finceat my fieſt mpnyjoning.chje 


Paradox to you, 1 propoſed it. but as Problematical, 
and fince 1 conſider that we are not yetiſare;: butithar 
though many of the parts of ſolid Bodies may not be 
always moveleſs, yet ſome others, of them may fowe- 
times for a while at leaſt be at perfe&t Reſts I ſhall 
conclude as I began, and without reſolutely denying 
that there can be any ſuch thing ,i» rerum naturd, as 
abſolute Reſt, I ſhall content myſelf.toſay, That 
*tis not either abſurd,'to doubt whether 'there be or 
no; nor improbable to think that there is,not, 'fiace 
we have not found it inthofe very Bodies, where with 
the greateſt likelihood it might. have --been ex- 
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